29 SEPTEMBER 2006 Description Novel physiologically active substances Technical Field The
present invention relates to a 12-membered ring macrolide compound useful as a medicament,
preparation thereof and use thereof. Background of the invention Compounds having cytotoxicity have
been used as antitumor agents, and many screenings have been carried out using cytotoxicity as an
index. As a result, most of pre- existing antitumor agents give affectictPtos¢anceyBBRs ZHndb
simultaneously to normal tissues in which a [perglifgriatiglnog}‘ cell is active, for example, to bone
marrow, intestine epithelium and the like. Thus, the Pmprovement of QOL of patients has not been
sufficiently accomplished yet. Further, although it can be expected that treatments by the antitumor
agents are rather effective for leukemia, it cannot be always said that they are effective for solid
cancer. Thevefase strong demaridsshave been rradedn pravide santitumor agents that are effective for
solid cancer and are highly safe. Screenings for fermentation products of microorganism 1 29
SEPTEMBER 2006 have been carried out using the cytotoxicity in vitro as an index, expecting that

they might also be used as antitumor agents. Many compounds having cytotoxicity have been found,
Technical Field

The present invention relates to a l12-membered ring
macrolide compound useful as a medicament, preparation

thereof and use thereof.

Background of the invention

Compounds having cytotoxicity have been used as
antitumor agents, and many screenings have been carried out
using cytotoxicity as an index. As a result, most of pre-
existing antitumor agents give affection to cancer cells
and simultaneously to normal tissues in which a
proliferation of cell is active, for example, to bone
marrow, intestine epithelium and the like. Thus, the
improvement of QOL of patients has not been sufficiently
accomplished yet.

Further, although it can be expected that treatments
by the antitumor agents are rather effective for leukemia,
it cannot be always said that they are effective for solid
cancer. Therefore strong demands have been made to provide
antitumor agents that are effective for solid cancer and
are highly safe.

Screenings for fermentation products of microorganism



however, most of them show cytotoxic activities only in vitro, and few compounds of them show
antitumor activities in vivo, and very few compounds exhibit effectiveness for solid cancer. Disclosure
of the Invention It is the object of the present invention to find out compounds which show antitumor
activity not only in vitro but also in vivo and have antitumor activities for solid cancer from
fermentation products of microorganism or derivatives thereof. It is consitlerad izl Rurdofifenesis of a
normal cell lils \tf:au%%%gy mutati%g1 oggtgel?e.in th%ﬁgll oceurs and an abnormal %ene gs %Pressed.

Accordingly, <?heepresent GRventors have m%%]B%tensiv%&l]nves?i}ééﬁ&ﬁg based’ 5rt| fe Gfferénce that

the growth of g tumor.cell.can e suprressgd by, changing the gene expression efithg fumor cell,
namely, the growth of the tumor cell can be controlled by changing the gene expression of oncogene

or tumor suppeesser. gene,n or by:cpanging the geng expression inveolveddr setheyeler hejpresent
inventors have considered that a compound changing of the gene expression, in particular, a
compound zoppressingWEGFovasbgiar ehdothelialgrowtit factdr) 2129.SEPTENBER 2006
production at a hypoxic condition could suppress angiogenesis by a tumor and has an antitumor

activities for $bfi® caRBer. TRENCHEYVHASd Bht SGBBNRGIYr Feimértatien produtts 6f S
microorganisy and dervatves, fhereaf using the VEGE producton by U281, cellunder,

solid cancer.

Disclosure of the Invention

It is the object of the present invention to find out
compounds which show antitumor activity not only in vitro
but also in vivo and have antitumor activities for solid
cancer from fermentation products of microorganism or
derivatives thereof.

It is considered that tumorgenesis of a normal cell is
caused by mutation of a gene in the cell occurs and an
abnormal gene is expressed. Accordingly, the present
inventors have made intensive investigations based on the
inference that the growth of a tumor cell can be suppressed
by changing the gene expression of the tumor cell, namely,
the growth of the tumor cell can be controlled by changing
the gene expression of oncogene or tumor suppressor gene,
or by changing the gene expression involved in cell cycle.
The present inventors have considered that a compound
changing of the gene expression, in particular, a compound

suppressing VEGF (vascular endothelial growth factor)



hypoxic stimulation as an index. As the results, the inventors have found out novel physiologically
active compounds, 12-membered ring macrolide compounds, named 11107 and analogues thereof
which suppress the VEGF production at a hypoxic condition in vitro, and further suppress the growth
of solid tumor cells in vivo. The present inventors have further found that 11107D among the 11107
analogues is stable even in an aqueous solution, and that compoun@s obtiTBtMBE Bhemizal
modificationsr%f d:lLllcltOEg)n(haereinaﬂer gp{ese are Eﬂ r{%cri1 to ag,l%llsO?D d%rsivatives) inherit the property
of stability iR “an aqueous scgluﬁon Yr%m 111671 and inhibit the grov%po% $dlid tumor cells in vivo

experimentg%g}y&gr{gg@sdggéeg. dhgdresent inyentan has been gecomplished; hased on these

findings. As a related art of a 12-membered ring macrolide compound which is most structurally
similar to theocompednds of. therpresentineention; ai k2rmemberedging macrelide compound FD-895
(JP-A 4-352783) represented by the formula (X1V): 3 29 SEPTEMBER 2006 OAc &0OH OMe O OH
00 | (XIV) BHismenationed PHrdpygiblicationdistiosesthat ED-895thds int vittoLgelbgrowth inhibitory

activities against P388 mouse leukemia cell, L-1210 mouse leukemia cell and HL-60 human
thereof using the VEGF production by U251 cell under

hypoxic stimulation as an index. As the results, the
inventors have found out novel physiologically active
compounds, l2-membered ring macrolide compounds, named
11107 and analogues thereof which suppress the VEGF
production at a hypoxic condition in vitro, and further
suppress the growth of solid tumor cells in vivo.

The present inventors have further found that 11107D
among the 11107 analogues is stable even in an agqueous
solution, and that compounds obtained by chemical
modifications of 11107D (hereinafter, these are referred to
as 11107D derivatives) inherit the property of stability in
an aqueous solution from 11107D and inhibit the growth of
solid tumor cells in vivo experiments in much more degree.
The present invention has been accomplished based on these
findings.

As a related art of a l2-membered ring macrolide
compound which is most structurally similar to the
compounds of the present invention, a 1l2-membered ring
macrolide compound FD-895 (JP-A 4-352783) represented by

the formula (XIV):



leukemia cell in RPM-1640 medium (column 6, Table 2). However, it has been reported that FD-895
did not show antitumor activities in an in vivo experiment using P388 mouse leukemia cell
(Seki-Asano M. et al, J. Antibiotics, 47, 1395-1401, 1994). In addition, FD-895 is unstable in an
agueous solution as described later and is expected to be inappropriate to mix with an infusion
solution upon administration. Thus, it cannot be said that FD-895 hag Sufficiarilpialitied s an
antitumor agent. That is, the present invention relates to: (1) a compound represented by the formula
(I): RR6 R2100 0 R3(I) OH (in the formula, R3, R6, R7;and R21 are the same as or different from
one another and each represents 4 29 SEPTEMBER 2006 19Ha hydroxyi group or an 0xo group
formed together with the carbon atom to which each of , R7 and R21 is bound, provided that
R6 is limited to a hydroxyi groy,2) an gptionally suissti 22 aiko oup, 3) an optionally

substituted unsaturated C2_22]aiko roup, 4) an optiondlly spbstituted 07_"22 araikyioxy group,
OH

is mentioned. The publication discloses that FD-895 has in
vitro cell growth inhibitory activities against P388 mouse
leukemia cell, L-1210 mouse leukemia cell and HL-60 human
leukemia cell in RPM-1640 medium (column 6, Table 2).
However, it has been reported that FD-895 did not show
antitumor activities in an in vivo experiment using P388
mouse leukemia cell (Seki-Asano M. et al, J. Antibiotics,
47, 1395-1401, 1994).

In addition, FD-895 is unstable in an aqueous solution
as described later and is expected to be inappropriate to
mix with an infusion solution upon administration. Thus,
it cannot be said that FD-895 has sufficient qualities as
an antitumor agent.

That is, the present invention relates to:

(1) a compound represented by the formula (I):

(in the formula, R3, Ra R’ and R’ are the same as or

different from one another and each represents



5) an optionally substituted 5 to 14-membered heteroaraikyioxy group, 6) RCO-O- (wherein R
represents a) a hydrogen atom, b) an optionally substituted C1_22 alkyl group, c) an optionally
substituted unsaturated C2_22 alkyl group, d) an optionally substituted C6_14 aryl group, €) an
optionally substituted 5 to 14-membered heteroaryi group, f) an optionally substituted C7_22 araikyi
group, g) an optionally substituted 5 to 14-membered heteroaraikyi geoujs; Ay arixRionaMN substituted

C1_22 aikoxy grqup, i) an.optionally substituted unsaturated C2_ 22 aikaoxy group, j) an optionally
substituted C6 334 aary?%%?rggé{&/g o] ﬁ(c))%% oop]iio%réllfl) SUbstitated gf)orflf%n)eérﬁggé%é%e%lrgéryioxy

group), 5 29 SEFTEMBER2006 ) R3RSZRIIFI0whereiniRS1 R32 and’RS3.arg g same as or
different from one another and each represents a) a C1_6 alkyl group or b) a C6_14 aryi group) 8) a
halogen atgs,c2)iRNIRN2NRM? (wherein RMdepresentsy @) a:singlehend, b) -CO-0-,
2) an optionally substituted C;_;; alkoxy group,
3) an optionally substituted unsaturated C;.5; alkoxy
group,
4) an optionally substituted C;.5;, aralkyloxy group,
5) an optionally substituted 5 to 14-membered
heterocaralkyloxy group,
6) RCO-0O- (wherein R represents
a) a hydrogen atom,

b) an optionally substituted C;_;; alkyl group,

c) an optionally substituted unsaturated C;.5; alkyl

d) an optionally substituted C4-14 aryl group,

e) an optionally substituted 5 to l4-membered
heteroaryl group,

f) an optionally substituted Cy_,; aralkyl group,

g) an optionally substituted 5 to l4-membered
heteroaralkyl group,

h) an optionally substituted Ci_,; alkoxy group,

i) an optionally substituted unsaturated C,_,, alkoxy
group,

j) an optionally substituted Cg¢.14 aryloxy group or

k) an optionally substituted 5 to l4-membered

heteroaryloxy group),



c) -S02-0-, d) -CS-0- or e) -CO-NRN3- (wherein RN3 represents a hydrogen atom or an optionally
substituted C1_6 aikyi group), provided that each of the leftmost bond in b) to e) is bound to the
nitrogen atom; and RN1 and RN2 are the same as or different from each other and each represents
a) a hydrogen atom, b) an optionally substituted C1_22 alkyl group, c) an optionally substituted
unsaturated C2_22 alkyl group, d) an optionally substituted aliphaticA92 SEPaEMRreuE,0epan

optionally substi%;t:[g@%%g%agigiogrlg%%?%gﬁo#pRSQ, g%%gt%?é\"xssugsrtietutggeCG 14 aryi group, g) an

optionally substitut 4-memb eteroaryi an optionally substitited _22 araikyi

group, 6 29, SERTEMBER 2006, ) a aptionallysubstited G1_22 aligdsulfonyl group, j) an optionally

substituted C6_14 arylsulfonyl group, k) an optionally substituted 3 to 14-membered non aromatic
heterocyclic groupsfprraed by RNk andRRN2together with the nitrogen atom to which RN1 and RN2
are bound, and the non-aromatic heterocyclic group may have substituents, 1) an optionally
substituted 5 to 14~rhetnBered Feateroagalkyigroup, m) an optionally substituted C3_14 cycloalkyl
group or
8) a halogen atom,
9) RYMRYN-R"- (wherein RY represents
a) a single bond,
b) -CO-0-,
c) —-S0,-0-,
d) -CS-0- or
e) -CO-NR™- (wherein R™ represents a hydrogen atom or
an optionally substituted C;¢ alkyl group), provided that
each of the leftmost bond in b) to e) is bound to the
nitrogen atom; and
R" and RY are the same as or different from each other and
each represents
a) a hydrogen atom,

b) an optionally substituted Ci,; alkyl group,

c) an optionally substituted unsaturated C,_;; alkyl

d) an optionally substituted aliphatic C,-,; acyl group,

e) an optionally substituted aromatic Cy;-15 acyl group,

f) an optionally substituted C4-14 aryl group,

g) an optionally substituted 5 to l4-membered
heteroaryl group,

h) an optionally substituted C;.,; aralkyl group,



n) an optionally substituted 3 to 14-membered non- aromatic heterocyclic group), 10) RN'S02-0-
(wherein RN' represents a) an optionally substituted C1_22 alkyl group, b) an optionally substituted
C6_14 aryl group, c) an optionally substituted C1_22 alkoxy group, d) an optionally substituted
unsaturated C2_22 alkoxy group, e) an optionally substituted C6_14 aryloxy group, f) an optionally
substituted 5 to 14-membered heteroaryloxy group, g) an optionally 8GbstRetEdMBER22 afekyloxy

group or h) an optiqgnally substituted 5 to 14-membered, heteroaralkylox oug)I 11) (RN50)2P0O-0-
(wherein RN5 reprlecgseﬁf)é/ zﬁpgnlg&%n%ﬁy%lﬁggt%%]féﬁt 8(_%_ 2 4tk %#gépsyb]) an’ ptic%%a y3Ubstituted

unsaturated C2_22 plkyl, 7,20 SEPTEMBER,2006 ,roup ) an optionally:subsfitufed C6_14 aryl

group, d) an optionally substituted 5 to 14-membered heteroaryi group, €) an optionally Substituted
C7_22 aralkyi group oa:f) apoptieaallysubstisted SHedsmembered cheiereataikyhgroup), 12)
(RNIRN2N)2PO-0- (wherein RN1 and RN2 have the same meanings as defined above) or 13)
(RNIRN2N ) RNSOROIOL uirersinl RN 19RNXarf RNschave theé and R together

with the nitrogen atom to which R™ and R™ are bound, and
the non—-aromatic heterocyclic group may have substituents,

1) an optionally substituted 5 to l4-membered
heteroaralkyl group,

m) an optionally substituted Cs.14 cycloalkyl group or

n) an optionally substituted 3 to l4-membered non-
aromatic heterocyclic group),

10) R¥S0,-0- (wherein R" represents

a) an optionally substituted C;_,; alkyl group,

b) an optionally substituted C4-14 aryl group,

c) an optionally substituted C;_,; alkoxy group,

d) an optionally substituted unsaturated C;.,, alkoxy

e) an optionally substituted C4-14 aryloxy group,

f) an optionally substituted 5 to l4-membered
heteroaryloxy group,

g) an optionally substituted Cy.,, aralkyloxy group or

h) an optionally substituted 5 to l4-membered
heteroaralkyloxy group),

11) (RMO)ZPO—O— (wherein RY° represents
a) an optionally substituted Ci;_; alkyl group,

b) an optionally substituted unsaturated C;.,; alkyl



same meanings as defined above), provided that a compound in which R3, R6, R7 and R21 are all
hydroxyl groups, and a compound in which R3, R6 and R21 are all hydroxyl groups and R7 is an
acetoxy group are excluded), a pharmacologically acceptable salt thereof or a hydrate of them; (2) the
compound described in (1) represented by the formula (I-a): R R6a R21a O O O R3a (_a) OH (in the
formula, R3a, R6a, R7a and R21a are the same as or different from oheSaiiothersaid eacts represents
1) a hydroxyl roup or an oxo group formed together with the carbon atom to which each of R3a, R6a,
R7a and RZ1a ispbound, provided that R6a is limited to a hydroxyl group, 8 29 SEPTEMBER 2006 2)

an optionally subsgtﬁjt%qlcg,?gg MYZ\,SVQHB’S?&@%@Q@,Q;@ Q/thrﬁ%q RaJgpgesents a) a hydrogen
_ ally

atom, b) an optionally substituted C1 alkyl group, c) an optionally substituted unsaturated C2_22
alkyl group, d) an®ptienalypsubstisuted Go;d<anyhgreoups e)an apticsalysebstituted 5 to
14-membered heteroaryi group, f) an optionally substituted 07_22 aralkyi group,
heteroaryl group,
e) an optionally substituted Cy_;; aralkyl group or
f) an optionally substituted 5 to l4-membered
heterocaralkyl group),
12) (RMRYN),P0-0- (wherein R™ and RY? have the same
meanings as defined above) or
13) (RMR™N) (R"0)P0-0- (wherein R, R"™ and R™ have the
same meanings as defined above), provided that a compound
in which R®, R®, R’ and R?*! are all hydroxyl groups, and a
compound in which R’, R® and R*!' are all hydroxyl groups and
R’ is an acetoxy group are excluded), a pharmacologically
acceptable salt thereof or a hydrate of them;

(2) the compound described in (1) represented by the

formula (I-a):

R% (I-a)

(in the formula, R*®, R®®, R’® and R?'® are the same as or
different from one another and each represents

1) a hydroxyl group or an oxo group formed together with
the carbon atom to which each of R*%, R®*, R’® and R?!® is

bound, provided that R°® is limited to a hydroxyl group,



g) an optionally substituted 5 to 14-membered heteroaraikyi group, h) an optionally substituted C1_22
alkoxy group, i) an optionally substituted unsaturated C2_22 alkoxy group, j) an optionally substituted
C6_14 aryioxy group or k) an optionally substituted 5 to 14-membered heteroaryioxy group), 4)
RaS1RaS2RaS3SiO- (wherein RaS| Rase and Rasa are the same as or different from one another
and each represents a) a C1_6 alkyl group or b) a C6_14 aryi group},°5pamaidfErratofor 6)

RaN1RaN2N-Ram- (wherein Ram represents. single bond, b) -C0-0-, 9 29 SEPTEMBER 2006 c)
-S02-0-, d) -CS-0- 61 e)o-gd-ﬁﬁrglég? @v%%e?séﬁ%gﬁg %bré%e%% é%d?ggoeurF 4tom or an optionally

substituted C1_§)alkyl-grogp, Rrayvided; thak-each,ofthe,eitmost bond in b) to e) is bound to the

nitrogen atom); and RaN1 and RaN2 are the same as or different from each other and each
represents a) a hydrogermate, & ansaptienally substituted C1_22 alkyl group, c) an optionally
substituted unsaturated C2_22 alkyl
b) an optionally substituted C;_;; alkyl group,
c) an optionally substituted unsaturated C;.5; alkyl
group,
d) an optionally substituted C4-14 aryl group,
e) an optionally substituted 5 to 1l4-membered
heteroaryl group,
f) an optionally substituted C;_5; aralkyl group,
g) an optionally substituted 5 to 1l4-membered
heteroaralkyl group,
h) an optionally substituted C;_;;, alkoxy group,
i) an optionally substituted unsaturated C;_5; alkoxy
group,
j) an optionally substituted Cg¢.14 aryloxy group or
k) an optionally substituted 5 to l4-membered
heteroaryloxy group),
4) R®5IR32R3%33i0- (wherein R®**', R®? and R**° are the same
as or different from one another and each represents
a) a Ci_¢ alkyl group or
b) a Ce¢-14 aryl group),
5) a halogen atom or
6) RMR¥MN-R®™- (wherein R*™ represents
a) a single bond,

b) -CO-0-,



group, d) an optionally substituted aliphatic C2_22 acyl group, e) an optionally substituted aromatic
C7_15 acyl group, f) an optionally substituted C6_14 aryl group, g) an optionally substituted 5 to
14-membered heteroaryl group, h) an optionally substituted C~_22 aralkyl group, i) an optionally
substituted C1_22 alkylsulfonyl group, j) an optionally substituted C6_14 arylsulfonyl group, k) an
optionally substituted 3 to 14-membered non aromatic heterocyclic ge&dupStoPmedERREND&Nd RaN2
together with the nli}]rog A atgm to which RaNi and RaN2 are bound, and the non-aromatic

heterocyclic groupC ay have substituents, 1) an optionally substituted 5 to 14-membered

heteroaralkyl group, 10 28 SEPTEMBER 2006 m) an optionally substituted C3_14 cycioalkyl group or
n) an optionally substituted 3 to 14-membered non aromatic heterocyclic group)), a pharmacologically
acceptable salt thergof-goa hyéfrate ofithers;i(3) M’ cermpound descrbed in{(dyepresented by the
formula (I-b): R7b R6b Rzib 0 0\ RRib (I-b) OH

or an optionally substituted C;_4 alkyl group, provided that

each of the leftmost bond in b) to e) is bound to the

nitrogen atom); and

R*™M and R*™? are the same as or different from each other

and each represents

a) a hydrogen atom,

b) an optionally substituted C;_;; alkyl group,

c) an optionally substituted unsaturated C;.5; alkyl

d) an optionally substituted aliphatic C,_,, acyl group,

e) an optionally substituted aromatic Cs.15 acyl group,

f) an optionally substituted Cq.14 aryl group,

g) an optionally substituted 5 to l4-membered
heteroaryl group,

h) an optionally substituted C;.,; aralkyl group,

i) an optionally substituted C;_,; alkylsulfonyl group,

j) an optionally substituted Cg¢.14 arylsulfonyl group,

k) an optionally substituted 3 to l4-membered non-—
aromatic heterocyclic group formed by R*M and R together
with the nitrogen atom to which R*™ and R*™ are bound, and
the non—-aromatic heterocyclic group may have substituents,

1) an optionally substituted 5 to l4-membered

heteroaralkyl group,

10



(in the formula, Rib, R6b, R7b and R21b are the same as or different from one another and each
represents 1) a hydroxyl group or an oxo group formed together with the carbon atom to which each
of Rib, R6b, R7b and R21b is bound, provided that R6b is limited to a hydroxyl group, 2) an optionally
substituted C1_22 alkoxy group, 3) RbCO-0- (wherein Rb represents a) a hydrogen atom, b) an
optionally substituted C1_22 alkyl group, c) an optionally substituted 2hs&iPatBHEER 2208lkyl group,

d) an optionally substituted C6. 14 aryl group, n optionally substituted 5 to 14-membered
heteroaryi group, tlf Znaorbti%ﬁgfff g%ﬁt?ﬁjtseﬂ%é‘f_g%gra%kyﬁ!bﬁéuﬁy%}gﬁe%k i%ngﬁyoggbs?ﬁuted 5to
14-membered 1120 SEPTEMBER 2006 heferqaraikylgroup, h) anoptigpally;sypstituted C1_22

aikoxy group, i) an optionally substituted unsaturated C2_22 aikoxy group, j) an optionally substituted
C6_14 aryiexyograup®rhk)an optionally spbstituted 540 ddamembered iheteroaryioxy group), 4)
RbSIRbS2RbSSSIO- (wherein RbSI RbS2 and RbS3 are the same as or different from one another
and each represarits o) a G216 alikfbgrovp orr bpalCsidatarybdroupyor

(3) the compound described in (1) represented by the

formula (I-Db):

(in the formula, R’®, R®®, R’ and R?® are the same as or
different from one another and each represents

1) a hydroxyl group or an oxo group formed together with
the carbon atom to which each of R®*®, R®®, R and R?* is
bound, provided that R® is limited to a hydroxyl group,

2) an optionally substituted C;_,; alkoxy group,

3) R°CO-0- (wherein RP represents

a) a hydrogen atom,

b) an optionally substituted Ci,; alkyl group,

c) an optionally substituted unsaturated C,_;; alkyl

d) an optionally substituted Ce¢-14 aryl group,

e) an optionally substituted 5 to l4-membered
heteroaryl group,

f) an optionally substituted Cy.,; aralkyl group,

g) an optionally substituted 5 to l4-membered

11



5) RbN1RbN2N-RbM- (wherein RbM represents a) -C0-0- or b) -CS-O-, provided that each of the
leftmost bond in a) and b) is bound to the nitrogen atom; and RbN1 and RbN2 are the same as or
different from each other and each represents a) a hydrogen atom, b) an optionally substituted C1_22
alkyl group, c) an optionally substituted unsaturated C2_22 alkyl group, d) an optionally substituted
aliphatic C2_22 acyi group, e) an optionally substituted aromatic 07 21% &&% GrolRxRf) 2006ptionally
substituted C6_14 aryl roup, %) an optionally substituted 5 to 14-membered heteroaryi group, 12 29
SEPTEMBIJ—EISE%]@%a\éfan pti rrlé)ﬂl)}géubstituted C~_22 aralkyl group, i) an optionally substituted

C1_22 alkylsulfony] ,grgup,, Janeptionally sybsttuted-G6.14 arylsuliany! %g , ) an optionally
substituted 3 to 14-membered non aromatic heterocyclic group formed Bf)y bN1 and RbN2 together

with the nitrogen atomda wipeh RidNL gnd RbAZi aredeaune, anduthetren-aromatic kheigrocyclic group
may have substituents, 1) an optionally substituted 5 to 14-membered heteroaralkyl group, m) an
optionally sabstitited C3_14 cycloalkyl group or n) an optionally substituted 3 to 14-membered non-

aromatic heterocyclic group)), a pharmacological_l}t/
Jj) an optionally substituted Cg4-14 aryloxy group oOr

k) an optionally substituted 5 to l4-membered
heterocaryloxy group),
4) RPSIRPSZRPS35i0- (wherein RP!, R®? and R®®® are the same
as or different from one another and each represents
a) a Ci4 alkyl group or
b) a C4.14 aryl group) or
5) RPMIRPMIN-R™_  (wherein R™ represents
a) —-CO-0- or
b) -CS-0-, provided that each of the leftmost bond in
a) and b) is bound to the nitrogen atom; and
R and R™? are the same as or different from each other
and each represents
a) a hydrogen atom,
b) an optionally substituted Ci,; alkyl group,

c) an optionally substituted unsaturated C,_; alkyl

d) an optionally substituted aliphatic C,-,; acyl group,
e) an optionally substituted aromatic Cy;-15 acyl group,
f) an optionally substituted C4-14 aryl group,

g) an optionally substituted 5 to l4-membered

heteroaryl group,

12



acceptable salt thereof or a hydrate of them; (4) the compound described in (1) represented by the
formula (I-c): R 7c R21c 00\ o Rao (I-c) OH (in the formula, R3a, R6a, R7a and R21a are the same
as or different from one another and each represents 1) a hydroxyl group or an oxo group formed
together with the carbon atom to which each of R3a, R6a, Rand R21a is bound, provided that R6c is
limited to a hydroxyl group, 2) an optionally substituted C1_22 alkoxy2§rotipP Z)NAEXO-B (wherein Ra
represents 13 29 Sﬁ PTEMBEﬁROZIQQ?la) an oggortlallé/ %{Jb tituted C 22lalk]\_zlo%rgup, b) an optionally

an

substituted C6_14 aryi groa , (]:) an opﬁonsaﬁ y substituted J/*_Zézaarr% ﬂ&Wgro%p or d) an optionally
substituted C6_14 aryigxy graup),4) ResIRGs2REs3S105 (wbggeialiﬁi Bﬁ%%a%q ReS3.e the same
y

as or different from one another and each represents a) a C1_6 alkyl group or b) a C6_14 aryi group)
or 5) RcN1RcN2N-RcMn (whereshRTW represents 1a)e€0=0-,ar by y3S+0-f provided-thab pach of the

leftmost bond in a) and b) is bound to the nitrogen atom; and

k) an optionally substituted 3 to l4-membered non-
aromatic heterocyclic group formed by R™ and R™™ together
with the nitrogen atom to which R™ and R™? are bound, and
the non—-aromatic heterocyclic group may have substituents,

1) an optionally substituted 5 to l4-membered
heterocaralkyl group,

m) an optionally substituted Cs.14 cycloalkyl group or

n) an optionally substituted 3 to l4-membered non-
aromatic heterocyclic group)), a pharmacologically
acceptable salt thereof or a hydrate of them;

(4) the compound described in (1) represented by the

formula (I-c):

(in the formula, R*®, R®°, R’® and R’ are the same as or
different from one another and each represents

1) a hydroxyl group or an oxo group formed together with
the carbon atom to which each of R®*¢, R®®, R’® and R?!° is
bound, provided that R°® is limited to a hydroxyl group,

2) an optionally substituted C;_,; alkoxy group,

3) R°CO-0- (wherein R® represents

13



RcN1 and RcN2 are the same as or different from each other and each represents a) a hydrogen
atom, b) an optionally substituted C1_22 alkyl group, c) an optionally substituted 3 to 14-membered
non- aromatic heterocyclic group formed by RcNi and RcN2 together with the nitrogen atom to which
RcNi and RcN2 are bound, and the non-aromatic heterocyclic group may have substituents, d) an
optionally substituted 5 to 14-membered heteroaraikyi group, €) an optiois&lyEMBttuted C3_14

cycioalkyl group or_ ) an optionall stituted 3.to 14-membered.non- aromatic heterocyclic group,
and the non-aromgt?c %%t(gr%%ﬁa%ag}?gp Srﬁlgyysﬁal\géljgﬁl%‘]su ﬁgﬁts?)l,%yr}4 99 SEPTEMBER 2006

pharmacologically,acceptable salt thereofona bydrate.gf them; g,‘@)iltfe%cpﬁgﬁ%o,und described in (1)
represented by the formula (I-d): R7d Red Reido0OoR (I-d]) OH (in the formula, R 3d represents 1)
a hydroxyl group of ansexogroup-fermed tageiherwitke dhe cayban atemto ek Ro3d is bound,

d) an optionally substituted C4-14 aryloxy group),

4) RESIR®52R®%33i0- (wherein R°%!, R®? and R°®°® are the same
as or different from one another and each represents

a) a Ci4 alkyl group or

b) a C4.14 aryl group) or

5) RMRMN-R¥M- (wherein R represents

a) —-CO-0O- or

b) -CS-0-, provided that each of the leftmost bond in
a) and b) is bound to the nitrogen atom; and
RM and R™M are the same as or different from each other
and each represents

a) a hydrogen atom,

b) an optionally substituted Ci,; alkyl group,

c) an optionally substituted 3 to l4-membered non-
aromatic heterocyclic group formed by RN and RN together
with the nitrogen atom to which R®™ and R°™ are bound, and
the non—-aromatic heterocyclic group may have substituents,

d) an optionally substituted 5 to l4-membered
heteroaralkyl group,

e) an optionally substituted Cs-14 cycloalkyl group or

f) an optionally substituted 3 to l4-membered non-
aromatic heterocyclic group, and the non-aromatic

heterocyclic group may have substituents)), a

14



2) an optionally substituted C1_22 alkoxy group, 3) an optionally substituted unsaturated C2_22 alkoxy
group, 4) an optionally substituted C7_22 aralkyloxy group, 5) RdCO-0- (wherein Rd represents a) a
hydrogen atom, b) an optionally substituted C1_22 alkyl group, c) an optionally substituted unsaturated
C2_22 alkyl group, d) an optionally substituted C6_14 aryl group, €) an optionally substituted 5 to
14-membered heteroaryi group, f) an optionally substituted C7_22 a@éﬂkﬁ@?me@)iaﬁ @psionally
substituted 5 to 14-membered .15 29 SEPTE 6 _heteroaraikyi gro n optionally
substituted @L Erﬂ alkoinxy group]lg an op?%-l; l\ﬁ/ly subé?‘t%gg ute unsai%ra?e\éd %ZHgg %oxyggroup ) an
optionally sglg%thuted C6_14 aryioxy group or k) an optionally substituted 5 to 14-membered
heteroaryioxy group) or 6) R111RI12N-CO-0O- (wherein RdN1 and RdAN2 are the same as or different
from each otber ang:eachreprasents &) ailhydrogen atomrk)ar eptierallyrsubstituted C1_22 alkyl
group, c) an optionally substituted unsaturated C2_22 alkyl group,

formula (I-d):

(in the formula, R34 represents

1) a hydroxyl group or an oxo group formed together with
the carbon atom to which R*® is bound,
2) an optionally substituted C;_;; alkoxy group,
3) an optionally substituted unsaturated C;.5; alkoxy
group,
4) an optionally substituted Cy.5; aralkyloxy group,
5) rRCO-0- (wherein R4 represents
a) a hydrogen atom,
b) an optionally substituted Ci,; alkyl group,

c) an optionally substituted unsaturated C,_;; alkyl

d) an optionally substituted Ce¢-14 aryl group,

e) an optionally substituted 5 to l4-membered
heteroaryl group,

f) an optionally substituted Cy.,; aralkyl group,

g) an optionally substituted 5 to l4-membered

15



d) an optionally substituted C6_14 aryl group, €) an optionally substituted 5 to 14-membered
heteroaryi group, f) an optionally substituted 07_22 araikyi group, g) an optionally substituted 5 to
14-membered heteroaraikyi group, h) an optionally substituted C3_14 cycioaikyi group, i) an
optionally substituted 3 to 14-membered non- aromatic heterocyclic group or j) an optionally
substituted 3 to 14-membered non- aromatic heterocyclic group formeaé BFRANYERER RANZ together

with the nitrﬁ)
may have su

gn atom t

gen

stituents):

)

k)

legch RdN1 and RdN2 are bound, and the non-aromatic heterocyclic group

9 SEPTEMBER 2006 and R6d, R7d and R21d are the same as or
different from one ygnother-and each represets 1y a-hydrexyi group or anexa,group formed together
with the carbon atom to Wh?({ﬁeach 0%6@ R7d and ; d9

hydroxyi group, 2)ian eptionally substitutes61 +22 atkexy @ieup, 3) areaptionally=substituted
unsaturated C2_22 alkoxy group, 4) an optionally substituted 07_22 aralkyioxy group, 5) RdC0-0-
(wherein R&yhasithe same meaning as defined above), 6) RAN1RdN2N-CO-0- (wherein RdN1 and

RdN2 have the same meanings as defined above),
an optionally substituted Cs.14 aryloxy group or

R21d is bound, provide that R6d is limited to a

an optionally substituted 5 to l4-membered

heterocaryloxy group)

or

6) RMRMN_-cO-0- (wherein R™ and R™? are the same as or

different from each other and each represents

a)

b)

c) an
group,

d) an

e) an
heteroaryl

f) an

g) an

an optionally substituted

optionally

optionally
optionally
group,

optionally

optionally

heteroaralkyl group,

h) an

i) an

optionally

optionally

aromatic heterocyclic

j) an

optionally

aromatic heterocyclic

a hydrogen atom,

Ci-22 alkyl group,

substituted unsaturated C,_,; alkyl

substituted C¢-14 aryl group,
substituted 5 to l4-membered
substituted Cy_2; aralkyl group,
substituted 5 to l4-membered
substituted Cs3.14 cycloalkyl group,
substituted 3 to l4-membered non-
group or

substituted 3 to l4-membered non-

group formed by RM and R together

with the nitrogen atom to which R™ and R™ are bound, and

the non—-aromatic heterocyclic group may have substituents);

16



7) RAN1RdAN2N-S0O2-0- (wherein RdAN1 and RAN2 have the same meanings as defined above), 8)
RAN1RdN2N-CS-0- (wherein RdN1 and RdN2 have the same meanings as defined above), 9)
RdAN3S02-0- (wherein RAN3 represents a) an optionally substituted C1_22 alkyl group, b) an
optionally substituted C1_22 alkoxy group, c) an optionally substituted unsaturated C2_22 alkoxy
group, d) an optionally substituted C6_14 aryl group, €) an optionallyZubSERIENEBR 14 @Pgioxy group,
f) an optionaIEI;yo}substituted 5to 14-membered 17 29 SEPTEMBER 2006 heteroaryloxy group, g) an

S

optionally stbstituted C7_22 aralkyloxy group or h) an optionally substituted 5 to 14-membered

heteroaraikyloxy group), 10 {RdNBQ)2RQ- (wherein RdNS5 sepresents.a)-an,qptiopally substituted
C1_22 alkyl group, b) an optionally substituted unsaturated C2_22 alkyl group, c) an optionally

substituted &6o ddcarybgraupa ) angptionally substituted 5 to 14-membered heteroaryi group, €) an
optionally substituted C7_22 aralkyi group or f) an optionally substituted 5 to 14-membered
heteroaraikyi groupp 1y¢RANIRINZNIZPO- (whefrein RNV ANd RaNZhave tHersameith

the carbon atom to which each of Rw, R’? and R?' is bound,
provided that R°Y is limited to a hydroxyl group,
2) an optionally substituted C;_,; alkoxy group,

3) an optionally substituted unsaturated C;_5; alkoxy

4) an optionally substituted C;.5, aralkyloxy group,
5) RYC0O-0- (wherein R® has the same meaning as defined
above),
6) RMRMNN-c0O-0- (wherein R™ and R™? have the same
meanings as defined above),
7) RMRMNIN_50,-0- (wherein R™ and R™ have the same
meanings as defined above),
8) RIMIRMNIN_CcS—0- (wherein R™ and R™? have the same
meanings as defined above),
9) RmBSOZ—O— (wherein RIN3 represents
a) an optionally substituted Ci;_,; alkyl group,
b) an optionally substituted Ci_,; alkoxy group,

c) an optionally substituted unsaturated C,.,, alkoxy

d) an optionally substituted Ce¢.14 aryl group,
e) an optionally substituted C4.14 aryloxy group,

f) an optionally substituted 5 to l4-membered

17



meanings as defined above) or 12) (RAN1RdAN2N) (RAN50)PO- (wherein RAN1 RdN2 and RdAN5 have
the same meanings as defined above), provided that a compound in which R 3d, R6d, R7d and R21d
are all hydroxyl groups, and a compound in which R 3d, R6d and R21d are hydroxyl groups and R7d
is an acetoxy group are excluded), a pharmacologically acceptable salt thereof or a hydrate of them;
(6) the compound described in (1), wherein R6 and/or R7 represent RNSRRPBMRER (Adhebein RM
represents %1) -C0-0- or 18 29 SEPTEMBER 2006 b) -CS-O-; and RN1 and RN2 have the same

meanings asedte?ﬁq%ara?f)o(\)/}é,y p%\(/)lagd that each of the leftmost bond in a) and b) is bound to the

hitrogen atom), a pharmacglagically acceptable %gggre@;}% a,hydrate ef.themy, {7} the,compound
described in (1), a pharmacologically acceptable salt thereof or a hydrate of them, wherein R21 is an
oxo group formed togetherowith thexcaposatemitouwdichsR2b isi houha{8)-the compound described

in (5) represented by the formula (I-e): R R6e R21e O O\ O Rae OH
heterocaralkyloxy group),

10) (R™°0),PO- (wherein R™ represents

a) an optionally substituted C;_,; alkyl group,

b) an optionally substituted unsaturated C,_, alkyl
group,

c) an optionally substituted Cq.14 aryl group,

d) an optionally substituted 5 to 14-membered
heteroaryl group,

e) an optionally substituted Cy_;; aralkyl group or

f) an optionally substituted 5 to l4-membered

heteroaralkyl group),

11) (R™MR®MN),PO- (wherein R™ and R™ have the same
meanings as defined above) or
12) (RMRINN) (R™M0)PO- (wherein R™, R™ and R™ have

the same meanings as defined above), provided that a

7d 21d

compound in which R*%, R®¢, R and R are all hydroxyl
groups, and a compound in which R, R®® and R*'? are
hydroxyl groups and R’® is an acetoxy group are excluded),

a pharmacologically acceptable salt thereof or a hydrate of
them;

(6) the compound described in (1), wherein R® and/or R’
represents RMRYN-R"- (wherein RY represents

a) —-CO-0- or

18



(in the formula, R 3e and R21e are the same as or different from each other and each represents 1) a
hydroxyl group or an oxo group formed together with the carbon atom to which each of R 3e and
R21e is bound, 2) an optionally substituted C1_6 aikoxy group, 3) an optionally substituted
unsaturated C2_10 aikoxy group, 4) an optionally substituted C~_lo aralkyioxy group, 5) an optionally
substituted aliphatic C2_6 acyloxy group or 19 29 SEPTEMBER 200 6} IRETIRENZIN-LCOO- (wherein
ReNI and ReN ?re_t Same as or different from each other and each represents A) a hydrogen
atom or B) an optionally substitted C1_6 alkyl group); and R6e and R7e are the same as or different
from each qther and gach,represents 1) ahygroxyi 9ruUR,Qr an pxagoup, farmed together with the
carbon atom to which each of R6e and R7e is bound, provided that R6e is limited to a hydroxyi group,
2) an optionally-substituteth€1e 6 @kaxy graup,13)famoptionallysubstitufechiasatyrated C2_10 aikoxy
group, 4) an optionally substituted C~_10 aralkyioxy group, 5) an optionally substituted aliphatic C2_6
acyloxy grobpuod6)tReCl=Y e)if-r(wdRreinty@reprasarits anaoxyden aterh oy a2 safmtatohe and Re

represe nts
salt thereof or a hydrate of them;

(7) the compound described in (1), a pharmacologically
acceptable salt thereof or a hydrate of them, wherein R
is an oxo group formed together with the carbon atom to
which R*' is bound;

(8) the compound described in (5) represented by the

formula (I-e):

(in the formula, R*® and R?!® are the same as or different
from each other and each represents

1) a hydroxyl group or an oxo group formed together with
the carbon atom to which each of R*® and R?*'® is bound,

2) an optionally substituted C;_¢ alkoxy group,

3) an optionally substituted unsaturated C,.19 alkoxy
group,

4) an optionally substituted Cy;.19 aralkyloxy group,

5) an optionally substituted aliphatic C;.¢4 acyloxy group

or

19



a) a hydrogen atom, b) an optionally substituted C1_6 alkyl group, c) an optionally substituted C~_10
aralkyi group, d) an optionally substituted 5 to 14-membered heteroaraikyi group, e) the formula (l11):
ReN2 ZZReN3.Xe | N/-L lll~~/n( ReN (lll) (in the formula, 20 29 SEPTEMBER 2006 A) n represents
an integer of 0 to 4; Xe represents i) -CHReN4-, ii) -NReNS-, iii) -0-, iv) -5-, v) -SO- or vi) -SO2-;
ReN1 represents i) a hydrogen atom or ii) a C1_6 alkyl group; ReNZ2 feeBenisHERydr0gen atom or
ijaCl 6 aIkyI gﬂ N4 arile the. Same.as o gfﬁerrent fromtehach other and each
represents i) a h))drogen atom, 1) an optlonalfly SUbStitutéd €16 alky group,

different from each other and each represents
A) a hydrogen atom or
B) an optionally substituted Ci;¢ alkyl group); and
R®¢ and R’® are the same as or different from each other and
each represents
1) a hydroxyl group or an oxo group formed together with
the carbon atom to which each of R®® and R’® is bound,
provided that R is limited to a hydroxyl group,
2) an optionally substituted C;_¢ alkoxy group,

3) an optionally substituted unsaturated C;.i19 alkoxy

4) an optionally substituted Cs.19 aralkyloxy group,
5) an optionally substituted aliphatic C;.¢ acyloxy group
or
6) R°C(=Y®)-0- (wherein Y° represents an oxygen atom or a
sulfur atom; and R® represents
a) a hydrogen atom,
b) an optionally substituted Ci-¢ alkyl group,
c) an optionally substituted Cy.19 aralkyl group,
d) an optionally substituted 5 to l4-membered
heteroaralkyl group,

e) the formula (IITI):

ReN2

on3 - Xo 2
RN @/nk',“/ (111

RBN1

(in the formula,
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iii) an optionally substituted unsaturated C2_10 alkyl group, iv) an optionally substituted C6_14 aryl
group, v) an optionally substituted 5 to 14-membered heteroaryi group, vi) an optionally substituted
C~_io aralkyi group, vii) an optionally substituted C3_g cycioaikyi group, Viii) an optionally substituted
C4-9 cycloalkyl alkyl 21 29 SEPTEMBER 2006 group, ix) an optionally substituted 5 to 14-membered
heteroaraikyi group, x) an optionally substituted 5 to 14-membered néA- apiatitEhatetotyelic group,
xi) -NRel6ReM ( hgr%ig Rr%l\slféggcsi RenNYi arceethers%r?e @s.or Qifferent from each other and each
represents a hy‘é ogen atom or an of)atlonaﬂy substituted CE_6 alkyl group) or xii) an optionally
substituted % to, 14;mermbered non- aromatic heterocyclic group formed by ReN3 and ReN4 together
with the carbon atom to which ReN3 and ReN4 are bound, and the non-aromatic heterocyclic group
may have substityentsirafit-ReNS represents i) a hydrogen atom, ii) an optionally substituted C1_6
alkyl group, iii) an optionallg substituted unsaturated C2_10 alkyl group, iv) an optionally substituted
C6_14 aryl groupi) -NR*"—,

iii) -0-,

vi) -S0,—;
R*™ represents
i) a hydrogen atom or
ii) a Ci4 alkyl group;
R*M represents
i) hydrogen atom or
ii) a Ci4 alkyl group;
R*™ and R*™™ are the same as or different from each other
and each represents

i) a hydrogen atom,

ii) an optionally substituted Ci-¢ alkyl group,

iii) an optionally substituted unsaturated C,.19 alkyl
group,

iv) an optionally substituted Cg¢.14 aryl group,

v) an optionally substituted 5 to l4-membered heterocaryl
group,

vi) an optionally substituted Cy.19 aralkyl group,

vii) an optionally substituted Cs.g cycloalkyl group,

viii) an optionally substituted C4y.9 cycloalkyl alkyl
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v) an optionally substituted 5 to 14-membered heteroaryi group, vi) an optionally substituted C~_io
aralkyi group, vii) an optionally substituted C3_g cycioaikyi group, viii) an optionally substituted C4_9
cycloalkyl alkyl group, ix) an optionally substituted 5 to 14-membered 22 29 SEPTEMBER 2006
heteroaraikyi group, x) an optionally substituted 5 to 14-membered non- aromatic heterocyclic group or
xi) an optionally substituted 5 to 14-membered non- aromatic hetero@&/li€ gratgMirmed I3oReN3 and
ReNS together with the nitrogen atom to which ReN3 and ReNS are bound, and the non-aromatic
heterocycligér%ﬁ%’may have substituents, B) Xe, n, ReN3, ReN4 and ReN5 each represents the

group as defined abaye: and:ReNhand ReN2 tpgethe farm an optipoally. substituted 5 to

14-membered non-aromatic heterocyclic group, C) Xe, n, ReN2, ReN4 and ReNn5 each represents
the group asedefinegrahover agddReNi and ReN3 together form an optionally substituted 5 to
14-membered non-aromatic heterocyclic group or D) Xe, n, ReN1, ReN4 and ReN5 each represents
the group as definethalsavel and ReN2 ahdtRENG tohethércfolr-areoptiorafly nsubstituted 5 to

14-membered non-aromatic heterocYQIic group) or f) the formula (1V):
aromatic heterocyclic group,

x1) -NR®¥R®Y" (wherein R°™ and R®M are the same as or
different from each other and each represents a hydrogen
atom or an optionally substituted C;¢ alkyl group) or

xii) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group formed by R®™ and R®*™ together
with the carbon atom to which R*™ and R®™ are bound, and
the non—-aromatic heterocyclic group may have substituents;
and
R*™ represents
i) a hydrogen atom,
ii) an optionally substituted Ci-¢ alkyl group,
iii) an optionally substituted unsaturated C,.19 alkyl
group,

iv) an optionally substituted Cg¢-14 aryl group,

v) an optionally substituted 5 to l4-membered heterocaryl
group,

vi) an optionally substituted Cy.19 aralkyl group,

vii) an optionally substituted Cs.g cycloalkyl group,

viii) an optionally substituted C4.9 cycloalkyl alkyl
group,

ix) an optionally substituted 5 to 1l4-membered

22



ReN9\/3z N (IV) ReNS8 (in the formula, ReN8 and ReN9 are the same as or different from each other
and each represents i) a hydrogen atom, ii) an optionally substituted C1_6 alkyl group, 23 29
SEPTEMBER 2006 iii) an optionally substituted C6_14 aryl group, iv) an optionally substituted 5 to
14-membered heteroaryi group, v) an optionally substituted C7_10 aralkyi group or vi) an optionally
substituted 5 to 14-membered heteroaraikyi group))), a pharmacolodi€alBEaddeptaiie 3k cthereof or a
hydrate of them; ]@ thg]%pnlpound described in (5), wherein R6d and/or R7d represents

n

Rd1C(=YdI -8-t thearg di re%rreos%%ts an oxygen atom or a sulfur atom; and Rdl represents 1) a

hydrogen atom,,2) ap,optipnally substituted C1. §:alky! group, 3) apoptionally substituted C7_10

aralkyi group or 4) an optionally substituted 5 to 14-membered heteroaraikyi group), a
pharmacologically aceeptable sall, thereof poahydrate of them; (10) the compound described in (5),
wherein R6d and/or R7d represents Rd2C(=Yd2)-0- (wherein Yd2 represents an oxygen atom or a
sulfur atom; an&kRU2aeprasentnthelforraulastituted 5 to l4-membered non-—

aromatic heterocyclic group formed by R®™ and R®*™ together
with the nitrogen atom to which R*™ and R*™ are bound, and
the non—-aromatic heterocyclic group may have substituents,

B) X., n, R™, R*™ and R*™ each represents the group as
defined above; and R®™™ and R®M™ together form an optionally
substituted 5 to l4-membered non-aromatic heterocyclic
group,

C) Xo, n, R®™M, R°™ and R*™° each represents the group as
defined above; and R®™™ and R*™ together form an optionally
substituted 5 to l4-membered non-aromatic heterocyclic
group or

D) Xo, n, R®™, R*™ and R®™ each represents the group as
defined above; and R®™™ and R*™ together form an optionally
substituted 5 to l4-membered non—-aromatic heterocyclic
group) or

f) the formula (IV):

eN9

R &
(%
Re 8

(in the formula, R*™ and R®*"™ are the same as or different

from each other and each represents

i) a hydrogen atom,

ii) an optionally substituted Ci-¢ alkyl group,
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(1": RAN5 RdN6.X1 I N ??/-Z 111 ~~/ nli (IlI") RAN4 (in the formula, n represents an integer of O to
4; X1 represents 1) -CHRdAN7- 2) -NRdN8-r 24 29 SEPTEMBER 2006 3) -0-, 4) -5-, 5) -SO- or 6)
-S0O2-; RdN4 and RdN5 are the same as or different from each other and each represents 1) a
hydrogen atom or 2) a C1_6 alkyl group; RdAN6 and RAN7 are the same as or different from each
other and each represents 1) a hydrogen atom, 2) an optionally subgtiutedeFCEMBEIKYPGroup, 3) an
optionally substituted,unsaturated C2_10 alkyl group,.4) an gptionally substituted C6 14 aryl group, 5)
an optionally substituted 5 t& &49r%grln%%?e ﬁ/etsg‘rlcgasf%ylltg?%ﬁé ek aryq groupy

iv) an optionally substituted 5 to 1l4-membered
heteroaryl group,
v) an optionally substituted C;.10 aralkyl group or
vi) an optionally substituted 5 to l4-membered
heteroaralkyl group))), a pharmacologically acceptable salt
thereof or a hydrate of them;
(9) the compound described in (5), wherein R°® and/or R™®
represents RY*C (=Y")-0- (wherein Ym'represents an oxygen
atom or a sulfur atom; and Rm'represents
1) a hydrogen atom,
2) an optionally substituted Ci¢ alkyl group,
3) an optionally substituted C;.19 aralkyl group or
4) an optionally substituted 5 to l4-membered
heteroaralkyl group), a pharmacologically acceptable salt
thereof or a hydrate of them;
(10) the compound described in (5), wherein R°? and/or R’
represents R¥C (=Y%?) -0- (wherein Y% represents an oxygen

atom or a sulfur atom; and R% represents the formula

(III'):
RdNS

dne - X4 &

R N (111"
n édN4

(in the formula, n represents an integer of 0 to 4; X;
represents
1) —CHRW'-,

2 ) _NRdN8_,
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6) an optionally substituted C~_10 aralkyi group, 7) an optionally substituted C3_g cycioalkyl group, 8)
an optionally substituted C4_9 cycioaikyi alkyl group, 9) an optionally substituted 5 to 14-membered
heteroaraikyi group, 10) an optionally substituted 5 to 14-membered non- aromatic heterocyclic group,
11) -NR dN9RdNIlo (wherein RAN9 and RdNIo are the same as or different from each other and each
represents a hydrogen 25 29 SEPTEMBER 2006 atom or an optionally SebstiMeitRC 2 06 alkyl group)
or 12) an optio ’L sgbstltuted 5 to 14-membered non- aromatic heterocyclic group formed together
by RdN6 and RdN7, and the non-aromatic heterocyclic group may have substituents; and RANB
represents 1) a@ydrqg_en atom, 2) an optionally substituted C1_6 alkyl group, 3) an optionally
substituted unsaturated C2_10 alkyl group, 4) an optionally substituted C6_14 aryl group, 5) an
optionally substiytedspto 44-membered heteroaryi group, 6) an optionally substituted C~_18 aralkyi
group, 7) an optionally substituted C3_g cycioalkyl group, 8) an optionally substituted C4_9 cycioaikyi
alkyl group, 9) an opfiomally substituted 5 to 14-membered heteroaraikyi group,

R™ and R™° are the same as or different from each other
and each represents

1) a hydrogen atom or

2) a Ci¢ alkyl group;
R™ and R™ are the same as or different from each other
and each represents

1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted unsaturated C;.i19 alkyl

4) an optionally substituted Cg¢.14 aryl group,

5) an optionally substituted 5 to l4-membered heterocaryl

6) an optionally substituted Cy.19 aralkyl group,

7) an optionally substituted Cs.g cycloalkyl group,

8) an optionally substituted C4.9 cycloalkyl alkyl group,

9) an optionally substituted 5 to l4-membered
heteroaralkyl group,

10) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group,

11) —NRINIRANLO (wherein R™ and R™M? are the same as or

different from each other and each represents a hydrogen
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10) an optionally substituted 5 to 14-membered non- aromatic heterocyclic group, 11) an optionally
substituted 5 to 14-membered non- aromatic heterocyclic group formed by RdN4, RAN5 or RAN6
together with the nitrogen atom to which each of RdN4, RdN5 and RdNG6 is bound, and the
non-aromatic heterocyclic group may have substituents or 12) an optionally substituted 5 to
14-membered non- 26 29 SEPTEMBER 2006 aromatic heterocyclic 2oz forméesEly &0d substituents
selected from the group co(glsjcs{igg olf deV R N%g@d Rd%g@ ;%%%Qgr with the; nitrogen atom to which

it is bound, %Flamthe non-aromatic ﬁ‘ete}/ocsy%ﬁcs grloup r%%y tu%ﬁ?sli ) a%]ﬁarmacologically

acceptable salt {hgreghora hydrate of, thems (31 the gompaynd described in; (1Q)na

pharmacologically acceptable salt thereof or a hydrate of them, wherein X1 represents -NR dN8-
(wherein NRéNghesdhe sasie-meaningsaso definedabave) §E2)tbe cempotind=descrited in (5)
represented by the formula (I-f): R7f OH OH o0 0 o OH (I-f) OH

and the non-aromatic heterocyclic group may have

substituents; and

R™® represents
1) a hydrogen atom,
2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted unsaturated C;.i19 alkyl

4) an optionally substituted Cg¢.14 aryl group,

5) an optionally substituted 5 to l14-membered heterocaryl

6) an optionally substituted C;.19 aralkyl group,

7) an optionally substituted Cs-g cycloalkyl group,

8) an optionally substituted C4.9 cycloalkyl alkyl group,

9) an optionally substituted 5 to l4-membered
heteroaralkyl group,

10) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group,

11) an optionally substituted 5 to l4-membered non-

dN4 dN5
R

aromatic heterocyclic group formed by R, ane

or R
together with the nitrogen atom to which each of R, R
and R™® is bound, and the non-aromatic heterocyclic group

may have substituents or

12) an optionally substituted 5 to l4-membered non-
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(in the formula, R7 represents RtC(=Y1)-0- (wherein Yf represents an oxygen atom or a sulfur atom;
and Rt represents the formula (V): RIN2 ? i IINI M R (wherein n represents an integer of O to 4,
RtN1 represents 1) a hydrogen atom, 2) a methyl group or 27 29 SEPTEMBER 2006 3) an ethyl
group; and RfN2 represents 1) a hydrogen atom, 2) a methyiamino group, 3) a dimethyiamino group,
4) an ethyiamino group, 5) a diethyiamino group, 6) an ethyimethyiagfin® grotBRRa pYrlidinyi group,

& a pyroliy 4y roup. 918 piperidin 1yl graun 10) 8 morpnolin 4 group of 1) 2

4-methyipiperazin-1-yi group))), & pharmacologically acceptable saltthereof or a hydrate of them;

(13) the corapgund dgseribgd inya) yherginBed apdiorR et gave, g apg R

together with the nitrogen atom to which it is bound, and
the non-aromatic heterocyclic group may have substituents)),
a pharmacologically acceptable salt thereof or a hydrate of
them;

(11) the compound described in (10), a pharmacologically
acceptable salt thereof or a hydrate of them, wherein X;
represents -NR™- (wherein NR™® has the same meanings as
defined above);

(12) the compound described in (5) represented by the

formula (I-f):

(in the formula, R'E represents RfC(=Yf)—O— (wherein vt
represents an oxygen atom or a sulfur atom; and RE
represents the formula (V):

RfN2 N/'%

n ém1 (V)

(wherein n represents an integer of 0 to 4;
R represents

1) a hydrogen atom,

2) a methyl group or
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represents Rd3CO0-0- (wherein Rd3 represents the formula (VI): RANi X N" (V1) n2 RdNii (wherein nl1

and n2 are the same as or different from each other and each represents an integer of 0 to 4; X2

represents 1) -CHIRdAN13- 2) -NRdN19 r 3) -0-, 28 29 SEPTEMBER 2006 4) -5-, 5) -SO- or 6)

-S0O2-; RaN11 represents 1) a hydrogen atom or 2) an optionally substituted C1_6 alkyl group;

RaN12 represents 1) a hydrogen atom, 2) an optionally substituted C19 6<alkyiEjdaR, 3) ah optionally

substituted C6_}§1 arxi %rgﬁg or @ an optionally substituted C~_10 aralkyi group; RaN'3 represents 1)
|

a hydrogen atom, Z)aan op %al%/ Substitdte C1_6 alkyl group, 3) an optionally substituted

unsaturated;62_10 alkyk e«

1) a hydrogen atom,

2) a methylamino group,

3) a dimethylamino group,

4) an ethylamino group,

5) a diethylamino group,

6) an ethylmethylamino group,

7) a pyridinyl group,

8) a pyrrolidin-1-yl group,

9) a piperidin-1-yl group,

10) a morpholin-4-yl group or

11) a 4-methylpiperazin-1-yl group))), a
pharmacologically acceptable salt thereof or a hydrate of
them;

(13) the compound described in (5), wherein R°? and/or R’

represents R¥”C0-0- (wherein R% represents the formula
(VI) :
RdN12

IS

X N (V1)

4 M2 Lot

(wherein n; and n, are the same as or different from each
other and each represents an integer of 0 to 4;
X, represents

1) —CHR™_

2) —NRWH_

3) -0-,
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group, 4) an optionally substituted C6_14 aryi group, 5) an optionally substituted 5 to 14-membered
heteroaryi group, 6) an optionally substituted C~_10 aralkyi group, 7) an optionally substituted C3_g
cycioalkyl group, 8) an optionally substituted C4_9 cycioaikyi alkyl group, 9) an optionally substituted
5 to 14-membered heteroaraikyi group, 10) -NR aN15RaN16 (wherein RaN'5 and RaN16 are the
same as or different from each other and each represents a hydrogetP 29I SEPHTIEMBER 2006
atom or an opti allyss_ubstituted C1_6 alkyl group) or 11) an optionally substituted 5 to 14-membered
non- aromatic heterocyclic group; and RaN14 represents 1) a hydrogen atom, 2) an optionally
substituted C1_6)alky group, 3) an optionally substituted unsaturated C2_10 alkyl group, 4) an
optionally substituted C6_14 aryl group, 5) an optionally substituted 5 to 14-membered heteroaryi
group, 6) an optonallysuhstituted C~_10 aralkyi group, 7) an optionally substituted C3_g cycioalkyl
group, 8) an optionally substituted C4_9 cycioaikyi alkyl group, 9) an optionally substituted 5 to
14-member§ﬁgheremaﬁa$lqﬂg$oup or

1) a hydrogen atom or

2) an optionally substituted Ci;_¢ alkyl group;
RM?2 represents

1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted Cg¢.14 aryl group or

4) an optionally substituted Cs.19 aralkyl group;
RM3 represents
1) a hydrogen atom,
2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted unsaturated C;.i19 alkyl

4) an optionally substituted C¢.14 aryl group,

5) an optionally substituted 5 to l4-membered heterocaryl

6) an optionally substituted Cy.19 aralkyl group,

7) an optionally substituted Cs.g cycloalkyl group,

8) an optionally substituted C4.9 cycloalkyl alkyl group,

9) an optionally substituted 5 to l4-membered
heteroaralkyl group,

10) —NRANIORANLE (wherein RN and R™M® are the same as or

different from each other and each represents a hydrogen
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10) an optionally substituted 5 to 14-membered non- aromatic heterocyclic group)), a
pharmacologically acceptable salt thereof or a hydrate of them; (14) the compound described in (5)
represented by the formula (I-g): R79 OH OH o0 0 o0 OH (I-9) OH 30 29 SEPTEMBER 2006 (in the
formula, Rgg represents RgCO0-0- (wherein Rg represents the formula (VII): NLY "N~ (VII) RdN18
~~"~"777777 n3 1dN17 (wherein n3 represents 1 or 2; RAN'7 representsSEpahyariyentatom, 2) a

methyi group or_3) an ethyl group; and RAN'8 represents 1) a hydrogen atom,, 2) a methyi group or 3)
an ethyl gro%tb?)r?, fgf rph%ng 0 58%:36@gccseupkfaslglgtgzl?%e%é& oa}r/%ﬁg}dr%feo of t)hezr)nr; (15) the

compoundde&g@pdgg(@by@g%ng§6gggg@g@§@gd 5 to l4-membered non-

aromatic heterocyclic group; and
R™* represents

1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted unsaturated C;.i19 alkyl

4) an optionally substituted Cg¢.14 aryl group,

5) an optionally substituted 5 to l14-membered heterocaryl

6) an optionally substituted C;.19 aralkyl group,

7) an optionally substituted Cs-g3 cycloalkyl group,

8) an optionally substituted C4.9 cycloalkyl alkyl group,

9) an optionally substituted 5 to l14-membered
heteroaralkyl group or

10) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group)), a pharmacologically
acceptable salt thereof or a hydrate of them;
(14) the compound described in (5) represented by the

formula (I-g):
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represents Rd4C0-0- (wherein R d4 represents the formula (VIII): RAN20 n2 3 N-~n (VIII) 1RdN19
(wherein n1 and n2 are the same as or different from each other and each represents an integer of 0
to 4; X3 represents 1) -CHRdAN21- 2) -NRdN22 r 3) -0-, 31 29 SEPTEMBER 2006 4) -5-, 5) -SO- or
6) -SO2-; RAN19 represents 1) a hydrogen atom or 2) a C1_6 alkyl group; RdNZ2o represents 1) a

hydrogen atom, 2) an optionally substituted C1_6 alkyl group, 3) an apticrallyEssHiied €6 14 aryl

group or 4) an opignally substituted.C; lo arallo aroue: (RN}, rppresents. ) a hydrogen atom,

represents the formula (VII):

3 RAN17

(wherein ns represents 1 or 2;

Rmﬁg
R™7 represents

1) a hydrogen atom,

2) a methyl group or

3) an ethyl group; and
RME represents

1) a hydrogen atom,

2) a methyl group or

3) an ethyl group))), a pharmacologically acceptable
salt thereof or a hydrate of them;
(15) the compound described in (5), wherein R®*® and/or R'™®
represents R*C0-0- (wherein R% represents the formula
(VIII):

RdNZO

xAﬁ%ma—é
(\Qm( (VIII)

RdN19

(wherein n; and n, are the same as or different from each
other and each represents an integer of 0 to 4;
X3 represents

1) —cHr™2l_

2) —NRWZ2_

3) -0-,
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2) an optionally substituted C1_6 alkyl group, 3) an optionally substituted unsaturated C2_10 alkyl
group, 4) an optionally substituted C1_6 alkoxy group, 5) an optionally substituted C6_14 aryl group,
6) an optionally substituted 5 to 14-membered heteroaryi group, 7) an optionally substituted C~_lo
aralkyi group, 8) an optionally substituted C3_g cycioaikyi group, 9) an optionally substituted C4_9
cycioaikyi alkyl group, 10) an optionally substituted 5 to 14-memberetb heterdaraEky grovp, 11) -NR

dN23R124 (whglr)ein_RgNZB and RdN24 are the same as or 32 29 SEPTEMBER 2006 different from
each other and each Tepresents a hydrogen atom or an optionally substituted C1_6 alkyl group) or 12)

an optionally substituted 5 to 14-membered non- aromatic heterocyclic group; and RAN22 represents
1) a hydrogen atom, 2) an optionally substituted C1_6 alkyl group, 3) an optionally substituted
unsaturated C2610 -atkyl-group, 4) an optionally substituted C6_14 aryl group, 5) an optionally
substituted 5 to 14-membered heteroaryi group, 6) an optionally substituted C~_10 aralkyi group, 7)
an optionall&dg%sltiﬂneé L3 fgscycioalkyl group,

1) a hydrogen atom or

2) a Ci¢ alkyl group;
RM?Y represents

1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted Cg¢.14 aryl group or

4) an optionally substituted Cs.19 aralkyl group;
RM?L represents
1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted unsaturated C;.i19 alkyl

4) an optionally substituted C;¢ alkoxy group,
5) an optionally substituted C4.14 aryl group,

6) an optionally substituted 5 to l4-membered heterocaryl

7) an optionally substituted Cs.19 aralkyl group,

8) an optionally substituted Cs_g cycloalkyl group,

9) an optionally substituted C4.9 cycloalkyl alkyl group,

10) an optionally substituted 5 to l4-membered
heteroaralkyl group,

11) —NRANZIRAN24 (wherein RWM23 and R™M? are the same as or
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8) an optionally substituted C4_9 cycioaikyi alkyl group, 9) an optionally substituted 5 to 14-membered
heteroaraikyi group or 10) an optionally substituted 5 to 14-membered non- aromatic heterocyclic
group)), a pharmacologically acceptable salt thereof or a hydrate of them; (16) the compound
described in (5) represented by the formula (I-h): 33 29 SEPTEMBER 2006 R7h OH OH 00 o OH
(2-h) OH (in the formula, RTh represents RhCO-0- (wherein Rh repé&sepittieMarRula0(X): RAN25
Nt (00 Uahereinng represeie aninieger of Lo . and RANAS epreserts Planamino group, 2) a
methyiamino group, 3Ya imethyiamino group, N & pyrrolldlr‘tl)-i-yi‘ group, 5) gp|pe?|d1|]n-1-yl group or
6)anﬂﬂthEbﬁybgﬂg%»Bp%£®§Hﬂ@§mgg@§@ﬁtuted Ci-¢ alkyl group) or
12) an optionally substituted 5 to l4-membered non-

aromatic heterocyclic group; and

RM?2 represents
1) a hydrogen atom,
2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted unsaturated C;.i19 alkyl

4) an optionally substituted Cg¢.14 aryl group,

5) an optionally substituted 5 to l14-membered heterocaryl

6) an optionally substituted C;.19 aralkyl group,

7) an optionally substituted Cs-g cycloalkyl group,

8) an optionally substituted C4.9 cycloalkyl alkyl group,

9) an optionally substituted 5 to l4-membered
heteroaralkyl group or

10) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group)), a pharmacologically
acceptable salt thereof or a hydrate of them;
(16) the compound described in (5) represented by the

formula (I-h):
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acceptable salt thereof or a hydrate of them; (17) the compound described in (5) represented by the
formula (I-i): R7i OH OH 0 0 o OH (I-i) OH (in the formula, R7' represents R'CO-O- (wherein R' 34 29
SEPTEMBER 2006 represents the formula (X): RAN26 |\~N-~ RdAN27'N (X) n4 (wherein n4
represents an integer of 1 to 3; RdN26 represents 1) a hydrogen atom, 2) an optionally substituted
C1_6 alkyl group, 3) an optionally substituted C6_14 aryi group or 4pan eptoaaIBEsubsiitited C~_10
aralkyi group; and RdN27 represents 1) a hydrogen atom, 2) an optionally substituted C1_6 alkyl
group, 3) an optionally substituted C3_g cydft%hyi group, 4) an optionally substituted 3 to
8-membered non-

OH

OH

(in the formula, Rﬂlrepresents R"Co-0- (wherein R"

represents the formula (IX):

RdN25 E\N—

N (1X)

(wherein n4 represents an integer of 1 to 3; and
RM?° represents

1) an amino group,

2) a methylamino group,

3) a dimethylamino group,

4) a pyrrolidin-1-yl group,

5) a piperidin-1-yl group or

6) a morpholin-4-yl group))), a pharmacologically
acceptable salt thereof or a hydrate of them;

(17) the compound described in (5) represented by the

formula (I-1i):

(in the formula, R’ represents R'CO-0- (wherein R
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aromatic heterocyclic group, 5) an optionally substituted C6_14 aryi group, 6) an optionally substituted
5 to 14-membered heteroaryi group, 7) an optionally substituted C~_10 aralkyi group, 8) an optionally
substituted 5 to 14-membered heteroaraikyi group or 9) an optionally substituted C4-9 cycloalkyl alkyl
group))), a pharmacologically acceptable salt thereof or a hydrate of them; (18) the compound
described in (5) represented by the formula (I-j): 35 29 SEPTEMBER 2006 PREMBER GH 0 o OH (I 1)
OH (in the fr%mglea Ie?n7t gepcrﬁger%tgrR'gg)éO- G(}viv)herein R' represents the formula (XI): N RdN28 11~~ X
n4 (XI) (WhereEDn ni represents an mrfleger of'1'to 3; and RdN28 represents 1) a hydrogen atom, 2) an

optionally substiﬂ?ﬁé‘d C1_6 alkyl group,
[ —
ranzr N e (X)

(wherein n4 represents an integer of 1 to 3;
RM?° represents

1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted Cg¢.14 aryl group or

4) an optionally substituted Cy;.i0 aralkyl group; and
R™M?7 represents

1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted Cs_g cycloalkyl group,

4) an optionally substituted 3 to 8-membered non-
aromatic heterocyclic group,

5) an optionally substituted Cq.14 aryl group,

6) an optionally substituted 5 to l4-membered heterocaryl

7) an optionally substituted Cs.19 aralkyl group,

8) an optionally substituted 5 to l4-membered
heteroaralkyl group or

9) an optionally substituted C4.9 cycloalkyl alkyl
group))), a pharmacologically acceptable salt thereof or a
hydrate of them;
(18) the compound described in (5) represented by the

formula (I-7):
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3) a C3_g cycioaikyi group, 4) a C4_9 cycioalkyl alkyl group, 5) a C~_10 aralkyi group, 6) a pyridinyi
group or 7) a tetrahydropyranyi group))), a pharmacologically acceptable salt thereof or a hydrate of
them; (19) the compound described in (5) represented by the formula (I-k): Rik OH OH o 0 o OH (I-k)
OH 36 29 SEPTEMBER 2006 (in the formula, R7k represents RkCO-0- (wherein Rk represents the
formula (XII): m1. m2( N'~ RIN29_N n4 /m (Xll) a m3 (wherein ml, &2, siPandAzRaOhe same as
or different from one another and each represents 0 or 1; n4 represents an integer of 1 to 3; and
RdN29 represents 1) a hydrogen atom, 2) aﬁ%tﬁionally substituted C1_6 alkyl group,

(in the formula, R’ represents RICO-0- (wherein R

represents the formula (XI):

=

LY XD

N4

(wherein n4 represents an integer of 1 to 3; and
RM?8 represents

1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) a Cs_g cycloalkyl group,

4) a Cy9 cycloalkyl alkyl group,

5) a Cy.10 aralkyl group,

6) a pyridinyl group or

7) a tetrahydropyranyl group))), a pharmacologically
acceptable salt thereof or a hydrate of them;

(19) the compound described in (5) represented by the

formula (I-k):
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3) an optionally substituted unsaturated C2_10 alkyl group, 4) an optionally substituted C6_14 aryl
group, 5) an optionally substituted 5 to 14-membered heteroaryi group, 6) an optionally substituted
C~_10 aralkyi group, 7) an optionally substituted C3_g cycioalkyl group, 8) an optionally substituted
C4_9 cycioaikyi alkyl group, 9) an optionally substituted 5 to 14-membered heteroaraikyi group or 10)
an optionally substituted 5 to 14-membered non- aromatic heterocyclk®gipYp M@ pRadnacologically

acceptable salt thereof or a hydrate @f them; (20) the ound described in (5) represented by the
formula (I-m%):lI},? eSI]:SBﬂ% R Ooéeﬁ];ésgﬁtcﬁ)%ggOBOH(?(‘iV-}Ene)r%w([iqﬁthe formula, R7'

represents RGO-Q-(wherein R’ crepresents fheformula (XIN1): R4 " C ~ns C (XIII) (wherein m5
represents an integer of 1 to 3; and n5 represents 2 or 3))), a pharmacologically acceptable salt
my

mag T Dy

RdN29/N( o)), O

ms
(wherein m;, my,, m3 and my are the same as or different from
one another and each represents 0 or 1;
n, represents an integer of 1 to 3; and
RM?° represents
1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted unsaturated C;.i19 alkyl

4) an optionally substituted Cg¢.14 aryl group,

5) an optionally substituted 5 to l14-membered heterocaryl

6) an optionally substituted Cy.19 aralkyl group,

7) an optionally substituted Cs.g cycloalkyl group,

8) an optionally substituted C4.9 cycloalkyl alkyl group,

9) an optionally substituted 5 to l4-membered
heteroaralkyl group or

10) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group))), a pharmacologically
acceptable salt thereof or a hydrate of them;
(20) the compound described in (5) represented by the

formula (I-m):
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thereof or a hydrate of them; (21) the compound described in (5) represented by the formula (I-n):
R7n OH OH 00 0 OH (I-n) OH (in the formula, R7 represents R'CO-O- (wherein R'is a group
represented by the formula (XIV): H 1 >Ji N CS (XIV) N a pharmacologically acceptable salt thereof or
a hydrate of them; (22) the compound described in (1), which is selected from: 38 29 SEPTEMBER
2006 (8E,12E,14E)-7-(N-(2-(N',N'-Dimethylamino)ethyl)-N- 29 SEPTEMBER 2006
methylcarbamoyloxy)-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trie rlr&_lﬂde (Compound 6);
(8E,12E,14E)-3,6,16,21-Tetrahydroxy- 6,10 20-pentamethyl-7-((4-methylhomopiperazin-I-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14}trien-11-olide (Compound 9);
(8E,12E,14E)-3,6]—16,216Tetrahydroxy-
yl)carbonyl)exy-13,1 tr] 1

OH

(in the formula, R™ represents R"CO-O- (wherein R"™

represents the formula (XIII):

mf my;g (X1l

(wherein ms represents an integer of 1 to 3; and ns
represents 2 or 3))), a pharmacologically acceptable salt
thereof or a hydrate of them;

(21) the compound described in (5) represented by the

formula (I-n):

(in the formula, R'™™ represents R"CO-O- (wherein R" is a

group represented by the formula (XIV):

H
[QN\ (XIV)
N) (5)

a pharmacologically acceptable salt thereof or a hydrate of

)) .,

them;

(22) the compound described in (1), which is selected from:
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(Compound 12); (8E,12E,14E)-7-((4-Butylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 16);
(8E,12E,14E)-7-((4-Ethylpiperazin-1- yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 2B); SEPTEMBER 2006

(8, 126.145).36,16 21 Tgrahyfhoy: 640 12,1620 peniamettuk T ((-popypiperazin-

yl)carbonyl)oxy-1 -epoxytricosa- 4-trien-11-0li ompoun

(8E,12E,14R):7r i—@&ﬂg}w%@gfﬂi@;layli%@@@r_l_x%qe&ya%@d%%dﬂy-i%t,rwdf@>9%,,1£>@1_2,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 26); (8E,12E,14E)-7-((4-

(Cyclopropymethyhpipgrazingl -ybcarboryh) oXy-36,16,202, 14-trien-11-olide
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 27);
(8E,12E,14E}-318d06,21 -9 etrakydrokiie, 13,8 2,16, 20-pentaméthyk 214039 29-SEPTEMBER 2006
propylhomopiperazin-1-yl)carbonyl oxy-18,19-e400x§tricosa- 8,12,14-trien-11-olide (Compound 31);
(8E,12E, 1467944 etoptops fHomopiperazint e yheardryorer 2z+n-1-
3,6,16,21-tetrahydrox GEilg 12 1?, 0- entameth%/l-18 19- epo trifgs -8 12,14-trier1—1 -olide
= ~ . —® 1Y TAE e =11
(Compound 30 (L IR L4874 Ly e etz Lot R L oL
3,6,16,21-tefralydronys6 40,1216, 20 nentamethy|-4 8119- £poxylricosa8.12,}4-trien-11-olide
(Compound 38); (8E,12E,14E)-3,6,16,21-Tetrahydroxy-7-((4- isopropylpiperazin-1-yl)carbonyl)oxy-6,
10,12,16,205, 10, 12, 16, 20-pentamethyl-7- ( (4-methylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide
(Compound 12); (8E,12E,14E)-7-((4-Butylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide
(Compound 16); (8E,12E,14E)-7-((4-Ethylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide
(Compound 21); (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-( (4-propylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide
(Compound 25); (8E,12E,14E)-7-((4-Cyclohexylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
(Compound 26); (8E,12E,14E)-7—-((4-
(Cyclopropylmethyl)piperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-
8,12,14-trien-11-o0lide (Compound 27); (8E,12E,1l4E)-

3,6,16,21-Tetrahydroxy-6,10,12,16,20-pentamethyl-7-( (4-
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pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 44);
(8E,12E,14E)-7-((4-Cycloheptylpiperazin-I- yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 45); (8E,12E,14E)-7-(N-(2-(N',N'-
Diethylamino)ethyl)-N-methylcarbamoyloxy)-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,142tiepEPI-BNeeE KCampound 75);
(8E,12E,14E}-03 6 21-Tetrah¥‘c%roxy-7- 4-iSObng|£lO og}ipe

6 in-|- .
yI)carbonyl)l%xy-%ﬁ,/iL ,i@ﬁ%ff&rpen Amethy18 16 epox tr|cgséﬁétgﬁ?l_fﬁ%}ﬁyff-ﬁﬁgg TCompound 54);

(8E,12E,14k)-7A((4-Ethylhamopiperazinl-yhcarbanyloxyr ) ; (sg, 128, 14E) - 7- ((4-
3,6,16,21-tetrahydroxy-6,10,12,16,20-pentamethyl-18,19- epoxytricosa-8,12,14-trien-11-olide

(Compound(63): I(8Exb; 14E}-T ({4 Batyibemepiperazin-1yyl) carboayl)oxyo x v —
3,6,16,21-tetrahydroxy-6,10,12,16,20-pentamethyl-18,19 40 29 SEPTEMBER 2006
epoxytricosa-& 12 4 Adtien<lirelided(Compound 64y, 16, 20-pentamethyl-18, 19~
(8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-6,10,12,16,20-

pentamethyf 7o meth§pietaZif: 15N c&rbBRyJoxy218.39- épORRACOSH-8A0i14-trien-11-olide

Compound ) BE 1140 ATV S PR SO e
(Compound;1Q9); @%&E&@h@;&%@@f@iﬂb‘%ﬂm EE%OXQ@QB@P&%@%Mﬁﬂ%G}@@Dyl) _
oxy-3,6,16,21- tetrahydroxy-6,10,12,16, 0-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide
(Compound=69)x and {8Esl2E8]14B)-14-trien-11-0lide (Compound 38);
(8E,12E,14E)-3,6,16,21-Tetrahydroxy—-7-( (4-
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide
(Compound 44); (8E,12E,14E)-7-((4-Cycloheptylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16, 20—
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide
(Compound 45); (8E,12E,14E)-7-(N-(2—-(N',N’-
Diethylamino)ethyl)-N-methylcarbamoyloxy)-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-
8,12,14-trien-11-o0lide (Compound 75); (8E,12E,14E)-
3,6,16,21-Tetrahydroxy—-7—-((4-isobutylhomopiperazin-1-
yl)carbonyl)oxy-6,10,12,16, 20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (Compound 54);
(8E,12E, 14E)-7-( (4-Ethylhomopiperazin-1-yl)carbonyl)oxy—
3,6,16,21-tetrahydroxy-6,10,12,16, 20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (Compound 63);
(8E,12E, 14E)-7-( (4-Butylhomopiperazin-1-yl)carbonyl)oxy—

3,6,16,21-tetrahydroxy-6,10,12,16, 20-pentamethyl-18,19-
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3,6,16-Trihydroxy-21-methoxy-6,10,12,16,20-pentamethyl-7- ((4-methylpiperazin-1-yl)carbonyl)
oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 131); (23) the compound described in (1),
which is selected from: (8E,12E,14E)-3,6,16, 21-Tetrahydroxy-6,10,12,16,20-
pentamethyl-7-((4-methylhomopiperazin-1-yl)carbonyl)oxy- 18,19-epoxytricosa-8,12,14-trien-11-olide
(Compound 9); (8E,12E,14E)-3,6,16,21-Tetrahydroxy-6,10,12,16,2029 SEPTEMBER 2006

pentamethyl i% 4(%rnﬁetftgéllzg ‘.iP 19- }é (;C%(r)%%r)l(;;/lliclxy 118 &91 yﬁ I’ICOS§’\ % z}? 14-trien-11-olide

(Compound” yC piperazin- onyijoxy-

3,6,16,21-tefrghyglsgx 1%9432 16,29 peptametiy-18.19- epoxytricoga-8;12,24-fHen-d 1-olide
(Compound 26); (8E,12E, 14E5 3,6,16,21-Tetrahydroxy-7-((4- |sopropylp|pera2|n -1- -yl)carbonyl)oxy-6,

10,12,16,20-41 28nSERTEMBER 2006+ pentameiny -1:8,19-epoxyisicesard )2, k4-trien-12-olide
(Compound 44); (8E,12E,14E)-7-((4-Cycloheptylpiperazin-I-
yl)carbonylyory-3y6 16 stettahydroky-6,104:2,16,20-L ide (Compound 85)
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 45);

(8E,12E. 14E55 (N2 %r{ "ﬁéﬁyl%hﬁ&)b‘%wﬁ)f N%iﬁeﬁmyrtea%é?misyﬁ)xﬁr%@lé§12O‘
tetrahydroxy- ﬁJtO 12 Jh %‘O pe r? I 18 1 rE)Ofytr(LjFE)sa- 8 12&L4 -trien-11-olide (Compound 75);

(24) a medi ament com rlsmg p%un%i escrib erolne of (1) to (23), a pharmacologically

acceptable galf thereal of phydrate afghemas,an activg ingredient (25);a pharmageuysical

composition comprising the compound
(Compound 109); (8E,12E,14E)-7-((4-(2,2-
Dimethylpropyl)homopiperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-
8,12,14-trien-11-o0lide (Compound 69); and (8E,12E,14E)-
3,6,16-Trihydroxy-21-methoxy-6,10,12,16,20-pentamethyl-7-
((4d-methylpiperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa-
8,12,14-trien-11-0lide (Compound 131);
(23) the compound described in (1), which is selected from:
(8E,12E,14E)-3,6,16,21-Tetrahydroxy-6,10,12,16,20-
pentamethyl-7-((4-methylhomopiperazin-1-yl)carbonyl)oxy—
18,19-epoxytricosa-8,12,14-trien-11-o0lide (Compound 9);
(8E,12E,14E)-3,6,16,21-Tetrahydroxy-6,10,12,16,20-
pentamethyl-7-((4-methylpiperazin-1-yl)carbonyl)oxy-18,19-
epoxytricosa-8,12,14-trien-11-olide (Compound 12);
(8E,12E, 14E)-7-((4-Cyclohexylpiperazin-1-yl)carbonyl)oxy-
3,6,16,21-tetrahydroxy-6,10,12,16, 20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-olide (Compound 26) ;
(8E,12E,14E)-3,6,16,21-Tetrahydroxy—-7—-( (4-

isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-

41



described in any one of (1) to (23), a pharmacologically acceptable salt thereof or a hydrate of them
as an active ingredient; (26) the medicament described in (24), which is an agent for preventing or
treating a disease against which a regulation of gene expression is efficacious; (27) the medicament
described in (24), which is an agent for preventing or treating a diseases against which suppression
of VEGF production is efficacious; (28) the medicament described inZ24)s BHii¢hisEan ageérst for

preventing or tr[l%%tinechaq r\gis_eﬁe ainst V\é/l’]ci%hlg.g S%rlt?npéogﬂ%ﬂ%gg%%tﬁgfﬁéi us; (29) the
i (24), or, 9

medicamenft describe Whichis a angiogenesis inhibit BER 2006 (30) the
medicament dgsgribething24). whigh isan apfitumar agert;, (31) the medicament described in (24), as

a therapeutic agent for treating angioma; (32) the medicament described in (24), which is a cancer
metastasis inhjkitor pE3) the medicament, descrbed im (284) owlhich, is @, thgrapeatic-agent for treating
retinal neovascuiarization or diabetic retinopathy; (34) the medicament described in (24), which is a
therapeuticigrehefor tieating Snflameiatory diseasea (85 ) thelrheticaarent tesérilsd in (24), which is a
therapeutic ggent o1 eafng Inemmelony dSea8ES) o (- (2- -

Diethylamino)ethyl)-N-methylcarbamoyloxy)-3,6,16,21-

tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-

8,12,14-trien-11-0lide (Compound 75);

(24) a medicament comprising the compound described in any

one of (1) to (23), a pharmacologically acceptable salt

thereof or a hydrate of them as an active ingredient;

(25) a pharmaceutical composition comprising the compound

described in any one of (1) to (23), a pharmacologically

acceptable salt thereof or a hydrate of them as an active

ingredient;

(26) the medicament described in (24), which is an agent

for preventing or treating a disease against which a

regulation of gene expression is efficacious;

(27) the medicament described in (24), which is an agent

for preventing or treating a diseases against which

suppression of VEGF production is efficacious;

(28) the medicament described in (24), which is an agent

for preventing or treating a disease against which an

antiangiogenic effect is efficacious;

(29) the medicament described in (24), which is an

angiogenesis inhibitor;
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consisting of deformans arthritis, rheumatoid arthritis, psoriasis and delayed hypersensitivity reaction;
(36) the medicament described in (24), which is a therapeutic agent for treating atherosclerosis; (37)
the medicament described in (24), which is a therapeutic agent for treating solid cancer; (38) the
medicament described in (37), wherein the solid cancer is lung cancer, brain tumor, breast cancer,
prostate cancer, ovarian cancer, colon cancer or melanoma,; (39) the tnegtlicarpeimitdescribed in (24),

whichis a t peutic agent for treating leukemia; (40) the medicament described in (24), which is an
artitumor g8 0batb O 8 16GUIRL n 07 Gohe Begrenbiont 43 26 SLTERBER 2006 (41 the
medicament deseribed.in(24),which is an antitumor agent based on suppression of VEGF production;
(42) the medicament described In (24), which is an antitumor agent based on an effect of
angiogenesiss inhibitionin&) @amethodifes prevesting ©or treafing asdisease-agaiast ivhich a regulation
of gene expression is efficacious, which comprises administering a pharmacologically effective dose
of the mediearment describeddin {24) terspatient; (44) a method for preventing or treating a disease
against which suppression of VEGF production is efficacious, which comprises administering a

pharmacololicaly etfeclifé 4688 <5t the Frcdicaifent destribed iW 24 to'Epaticit“ @) a method for
preventing or reating.a disease,agains!
(33) the medicament described in (24), which is a
therapeutic agent for treating retinal neovascularization
or diabetic retinopathy;
(34) the medicament described in (24), which is a
therapeutic agent for treating inflammatory disease;
(35) the medicament described in (24), which is a
therapeutic agent for treating inflammatory diseases
consisting of deformans arthritis, rheumatoid arthritis,
psoriasis and delayed hypersensitivity reaction;
(36) the medicament described in (24), which is a
therapeutic agent for treating atherosclerosis;
(37) the medicament described in (24), which is a
therapeutic agent for treating solid cancer;
(38) the medicament described in (37), wherein the solid
cancer is lung cancer, brain tumor, breast cancer, prostate
cancer, ovarian cancer, colon cancer or melanoma;
(39) the medicament described in (24), which is a
therapeutic agent for treating leukemia;

(40) the medicament described in (24), which is an

antitumor agent based on a regulation of gene expression;
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which an angiogenesis inhibition is efficacious, which comprises administering a pharmacologically
effective dose of the medicament described in (24) to a patient; (46) use of the compound described
in any one of (1) to (23), a pharmacologically acceptable salt thereof or a hydrate of them, for
manufacturing an agent for preventing or treating a disease against which a regulation of gene
expression is efficacious; (47) use of the compound described in anyZehesaP(ILFYBEHR3Y, @ 6

pharmacologically acceptable salt thereof or a .hydrate o m, for manufacturing an agent for
preventing gﬁ?ea%ﬁ a%(%géé:saem g&%ngtev%ﬁﬁﬁ%%%p%ss@r? fVE tc%h 28 SEPTEMBER 2006

production is,gfficagious; {48)yse,qkihs campaund describgd in apy gref ()10 {23), a

pharmacologically acceptable salt thereof or a hydrate of them, for manufacturing an agent for
preventing o4 treating ardisgeasenagainstwhichmddangiogenesis wahibitionds gfficacious; and (49) use
of the compound described in any one of (1) to (23), a pharmacologically acceptable salt thereof or a
hydrate of thein! formprodaciag antagert fompreventifgot teating sofideancers. The terms, symbols
and the like used in the present specification will be illustrated below. In the present specification, the
chemical fohﬂ{il]abdftﬂ%“éompound according to the present invention is illustrated as a planimetric

ChenucmeVHwﬁfgrmethod for preventing or treating a disease against

which a regulation of gene expression is efficacious, which
comprises administering a pharmacologically effective dose
of the medicament described in (24) to a patient;

(44) a method for preventing or treating a disease against
which suppression of VEGF production is efficacious, which
comprises administering a pharmacologically effective dose
of the medicament described in (24) to a patient;

(45) a method for preventing or treating a disease against
which an angiogenesis inhibition is efficacious, which
comprises administering a pharmacologically effective dose
of the medicament described in (24) to a patient;

(46) use of the compound described in any one of (1) to
(23), a pharmacologically acceptable salt thereof or a
hydrate of them, for manufacturing an agent for preventing
or treating a disease against which a regulation of gene
expression is efficacious;

(47) use of the compound described in any one of (1) to
(23), a pharmacologically acceptable salt thereof or a
hydrate of them, for manufacturing an agent for preventing

or treating a disease against which suppression of VEGF
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convenience but the compound can include certain isomers drawn from the chemical formula. The
present invention can include all isomers and mixtures of the isomers such as a geometric isomer
which is generated from the configuration of the compound, an optical isomer based on an
asymmetric carbon, a rotamer, a stereocisomer and a tautomer. The present invention is not limited to
the expediential description of the chemical formula, and can include &itl3&rP 6EidBRTers 00 @ mixture
thereof. Accorrgi&gg/ vx(/)hen.tgee%%mgogn% og the present invention has an asymmetric carbon in the
molecule, and s opftl%aﬂy active substance and 45 20 SEPTEMBER 2006 racemate exist, any one is

included. Fyrihsr, when,polymorphigcrystals exist, the«crystal farm of the presant ipyention is not
specifically limited to one form, and any one of the crystal forms may be single or a mixture of the
crystal forms2The compoundaepresented by the-tosmudac(l)y acgording &a therpreseat invention or a
salt thereof may be an anhydrate or a hydrate, and both are included in the present invention. The
metabolite Wiiithds genératégin virbyndavdmposition of de earapduddof thesfoemtlan@) according
to the present invention and the prodrug of the compound of the formula (1) according to the present
invention or°% s&ft fféreBfare 4SS FrthGdetPmitha tpresehtindBnfigl? TR Hafdgen atom” used in the
specificatiori1 r?ﬂ};Eei 1Plr%senit sapgygalticoancmgggs aaf}lucg)rine atom, a chlorine atom, a bromine atom and
an iodine atom. Among It]hem, or exampjre, ’

)

(49) use of the compound described in any one of (1) to
(23), a pharmacologically acceptable salt thereof or a
hydrate of them, for producing an agent for preventing or
treating solid cancers.

The terms, symbols and the like used in the present
specification will be illustrated below.

In the present specification, the chemical formula of
the compound according to the present invention is
illustrated as a planimetric chemical formula for
convenience but the compound can include certain isomers
drawn from the chemical formula. The present invention can
include all isomers and mixtures of the isomers such as a
geometric isomer which is generated from the configuration
of the compound, an optical isomer based on an asymmetric
carbon, a rotamer, a stereoisomer and a tautomer. The
present invention is not limited to the expediential
description of the chemical formula, and can include either
of isomers or a mixture thereof. Accordingly, when the
compound of the present invention has an asymmetric carbon

in the molecule, and its optically active substance and
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a fluorine atom, a chlorine atom or a bromine atom is preferred, of which a fluorine atom or a chlorine
atom is typically preferred. The "C1-22 alkyl group” used in the specification of the present
application indicates a linear or branched alkyl group having 1 to 22 carbon atoms, such as methyl
group, ethyl group, n-propyi group, iso-propyi group, n- butyi group, iso-butyi group, sec-butyl group,
tert-butyi group, n-pentyi group, 1,1-dimethyipropyi group, 1,2- dime@/igibpyitgdap, 2006

2.2-dimethylpropyi group, 1 46 29, SEPTEMBER, 2006, ettyiprapyi group, n:hexyl group,
1-ethyl-2-methyipropyi group, 1, ,E-ytrime?hylpropyl group, 1-propyipropyf group, 1-methyibutyi group,

Z'mef[hy'bu@bg%ﬁkﬂi‘@”&%_‘{?é@é‘l}’é @QE‘E’t%Zﬁ@JQ‘%@QQ%{N%Z@Ed%%thﬁﬂ'f%‘%ﬂ{ouﬂ
1,3-dimethyibutyi group, 2,3-dimethyibutyi group, 2- ethyibutyi group, 2-methyipentyi group,
3-methyipentyi;rreup,mM-heptybgroiips Biattyi-growp,1nnonyicgroup e d- teeyi,greup; preferably a
linear or branched alkyl group having 1 to 6 carbon atoms, such as methyl group, ethyl group,
n-propyi grouls iso-pidpyi graupt albutgirgroupa isd>butyl group, secbutyl grows, ted-butd group or n-

pentyi group; and more preferably, for example, methyl group, ethyl group, propyi group, iso-propyi
group, n-py?ﬁyéﬂbﬁb, isotBtityl gr Bﬁ o?_‘i’@@-%ﬁ_ﬂﬁ gF@&ﬁW‘%@aWa@%ffﬁ&l@l dr‘Bbp" used in
the specification,of the presery, aoplication indicates,a lineay, or ranched alkenyl foup having 2 to 22

an anhydrate or a hydrate, and both are included in the

present invention. The metabolite which is generated in

vivo by decomposition of the compound of the formula (I)

according to the present invention and the prodrug of the

compound of the formula (I) according to the present

invention or a salt thereof are also included in the

present invention.

The “halogen atom” used in the specification of the

present application means a fluorine atom, a chlorine atom,

a bromine atom and an iodine atom. Among them, for example,

a fluorine atom, a chlorine atom or a bromine atom is

preferred, of which a fluorine atom or a chlorine atom is

typically preferred.

The “Ci_5, alkyl group” used in the specification of

the present application indicates a linear or branched

alkyl group having 1 to 22 carbon atoms, such as methyl

group, ethyl group, n-propyl group, iso-propyl group, n-

butyl group, iso-butyl group, sec-butyl group, tert-butyl

group, n-pentyl group, 1,l-dimethylpropyl group, 1,2-

dimethylpropyl group, 2,2-dimethylpropyl group, 1-
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linear or branched aikynyi group having 2 to 22 carbon atoms, such as vinyl group, ailyi group,
1-propenyi group, isopropenyi group, 2-methyl-l-propenyi group, 2-methyl-2- propenyi group,
1-butenyi group, 2-butenyi group, 3-butenyi group, 1-pentenyi group, 1-hexenyi group, 1,3-hexadienyi
group, 1,5-hexadienyi group, ethynyi group, 1-propynyi group, 2-propynyi group, 1-butynyi group,
2-butynyi group, 3-butynyi group, 1-ethynyi-2-propynyi group, 2-metbByl-FHRItEMBIGRo WS A6 pentynyi

group, 1-hexynyigroup, 1,3 47 29 SEPTEMBER 2006 hexanediynyi.group.or 1,5-hexanediynyi group.
It preferablyei}él%?clg?é‘fso%ﬁ%egf: or' gl’anréhgg }é}]kll:(_en%é)ruo%b ga\?i%%%[ftozgén ggrhb\é%pa o ?or alinear or

branched aikyRnyi, group having grggggrg)yqa}gpg%ﬁor%%%,h as yinylgrogpo Ayl %%IQ 1-propenyi
group, 2-propenyi group, isopropenyi group, 3-methyl-2-butenyi group, 3,7-dimethyi- £6-octad|eny|

group, ethynyirgroup.1 bprauynyt giqup, 2- REARNYbaroEp, §-hiliynyi graul Znbutypyigroup, 3-butynyi
group or 3-methyl-l-propynyi group. The "C6_14 aryl group" used in the specification of the present
application geans anlarongaticsdyelié hydsocassorgrodp hadingss-toyldsamhbnaatoms; and a
monocyclic group and condensed rings such as a bicyclic group and a tricyclic group are included.

Examples thercof aispRemi idrotipdindenyi grodp iRty grotp, 2<Rahthyigroup, azulenyl

aroup, heptalenyi graup, indacenyl oroup. acenaphihyi group fluorenyl group, phenalenyi group.

phenanthrenyi group d %}iﬁra%enyl group,yo which'a
group, n-heptyl group, n-octyl group, n-nonyl group oOr n-
decyl group; preferably a linear or branched alkyl group
having 1 to 6 carbon atoms, such as methyl group, ethyl
group, n-propyl group, iso-propyl group, n-butyl group,
iso-butyl group, sec-butyl group, tert-butyl group or n-
pentyl group; and more preferably, for example, methyl
group, ethyl group, propyl group, iso-propyl group, n-butyl
group, iso-butyl group or tert-butyl group.

The “unsaturated C,_,, alkyl group” used in the

specification of the present application indicates 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, such as vinyl group, allyl group, l-propenyl group,
isopropenyl group, 2-methyl-l-propenyl group, 2-methyl-2-
propenyl group, l-butenyl group, 2-butenyl group, 3-butenyl
group, l-pentenyl group, l-hexenyl group, 1,3-hexadienyl
group, 1,5-hexadienyl group, ethynyl group, l-propynyl
group, Z2-propynyl group, l-butynyl group, 2-butynyl group,
3-butynyl group, l-ethynyl-Z2-propynyl group, Z2-methyl-3-

butynyl group, l-pentynyl group, l-hexynyl group, 1,3-
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preferred example is phenyl group, 1-naphthyi group or 2- naphthyi group. The "5 to 14-membered
heteroaryi group” used in the specification of the present application means a monocyciic, bicyclic or
tricyclic 5 to 14-membered aromatic heterocyclic group which contains one or more of hetero atoms
selected from the group consisting of nitrogen atom, sulfur atom and oxygen atom. Preferred
examples thereof 48 29 SEPTEMBER 2006 are a nitrogen-containingParorraticMisteroc§olic group

such as pyfjlrg;ég1 group !'Lidin%/g)%zr??ug},f pwi%ag@g{i gf{ce)uépl,g §§HT$%% E)g?row},tpyrazinyi group, triazoiyi

group, tetrazolyl group, benzotriazoiyi group, pyrazoiyi gr yi group, benzimidazoiyi group,
indoiyi group, isQindejyi grouR; indolizinyi aroyp-pPUTNYi group. hindazaiyLgrovp, auinglinyi group,
isoquinolinyi group, quinolizinyi group, phthaiazinyi group, naphthyridinyi group, quinoxalinyi group,
quinazolinyhgreupgcinnelinyi ogrespppterigiryh graup, dmidazetiazityi greus hpyrazinepyrdazinyi
group, acridinyi group, phenanthridinyi group, carbazoiyi group, carbazolinyi group, perimidinyi group,

phenanthrotiryl wpo g, ohehazinyd gidups aintidaz opyridinyi grotip, fraidazopyriraicinyd group,
pyrazoiopyridinyi group or pyrazoiopyridir;ﬁi group; a sulfur-containing aromatic heterocyclic group

such as thihyi¥grodp OrBenzothiéiF Grdud? BRdRm Sxyere 2BNtaiing @romatic heterocyclic group
such as furyl group,  RYTANYLroUp, Cyclopentapyranyl group; bENZofuryi grouR o e thy1 -
2,6-octadienyl group, ethynyl group, l-propynyl group, 2-
propynyl group, l-butynyl group, 2-butynyl group, 3-butynyl
group or 3-methyl-l-propynyl group.

The “C¢-14 aryl group” used in the specification of the
present application means an aromatic cyclic hydrocarbon
group having 6 to 14 carbon atoms, and a monocyclic group
and condensed rings such as a bicyclic group and a
tricyclic group are included. Examples thereof are phenyl
group, indenyl group, l-naphthyl group, 2-naphthyl group,
azulenyl group, heptalenyl group, indacenyl group,
acenaphthyl group, fluorenyl group, phenalenyl group,
phenanthrenyl group and anthracenyl group; of which a
preferred example is phenyl group, l-naphthyl group or 2-
naphthyl group.

The “5 to l4-membered heterocaryl group” used in the
specification of the present application means a monocyclic,
bicyclic or tricyclic 5 to l4-membered aromatic
heterocyclic group which contains one or more of hetero
atoms selected from the group consisting of nitrogen atom,

sulfur atom and oxygen atom. Preferred examples thereof
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isobenzofuryi group; an aromatic heterocyclic group containing two or more different hetero atoms,
such as thiazoiyi group, isothiazoiyi group, benzothiazoiyi group, benzthiadiazoiyi group,
phenothiazinyi group, isoxazolyl group, furazanyi group, phenoxazinyi group, oxazoiyi group,
isoxazoyi group, benzoxazoiyi group, oxadiazoiyi group, pyrazoiooxazoiyi group, imidazothiazoiyi
group, 49 29 SEPTEMBER 2006 thienofuranyi group, furopyrrolyi grotip S pyFidexazigyiOgroup, of

which a preferred. example s thienyi arouo, fury, aroup, pyrdinyi group pyridazinyi oroup, pyrimiiny
group or pyrazinyi group. he 3 to A e Mberad Non-aromatic eterocyclic group” Used in the

specification of the-present appligatio yipgjgzg%slaMyc%lbi’(a/ggg%iriqygggﬁlto 14- membered
non-aromatic heterocyclic group which'may contain one or more hetero atoms selected from the
group consistifg nafditiggeryatom,, sutiir aiom andgaxygen atema Peeferredrexamples thereof are
aziridinyi group, azetidinyi group, pyrrolidinyi group, pyrrolyi group, piperidinyi group, piperazinyi
group, hombpipesidinyi §rotipe homopigerazingi gecup); imidazolyi Qrowry pyrdzalidinyiPgroup,
imidazolidinyi group, morpholinyi group, thiomorpholinyi group, im_idazolin%i group, oxazolinyi group,

2,5- diazabitYeiof2 1 e pyigibup P2 B2 Hiababrytivf2. 3 275étyi drotpld;8- drazabicycio[3.2. 1]octyi

group, 1,4- diazabicy¢iof4-3,05nonyl group; gyinuehdingd grouBy. 5 ny1 group,
indazolyl group, quinolinyl group, isoquinolinyl group,
guinolizinyl group, phthalazinyl group, naphthyridinyl
group, quinoxalinyl group, quinazolinyl group, cinnolinyl
group, pteridinyl group, imidazotriazinyl group,
pyrazinopyridazinyl group, acridinyl group, phenanthridinyl
group, carbazolyl group, carbazolinyl group, perimidinyl
group, phenanthrolinyl group, phenazinyl group,
imidazopyridinyl group, imidazopyrimidinyl group,
pyrazolopyridinyl group or pyrazolopyridinyl group; a
sulfur—-containing aromatic heterocyclic group such as
thienyl group or benzothienyl group; and an oxygen-—
containing aromatic heterocyclic group such as furyl group,
pyranyl group, cyclopentapyranyl group, benzofuryl group or
isobenzofuryl group; an aromatic heterocyclic group
containing two or more different hetero atoms, such as
thiazolyl group, isothiazolyl group, benzothiazolyl group,
benzthiadiazolyl group, phenothiazinyl group, isoxazolyl
group, furazanyl group, phenoxazinyl group, oxazolyl group,
isoxazoyl group, benzoxazolyl group, oxadiazolyl group,

pyrazolooxazolyl group, imidazothiazolyl group,
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tetrahydrofuranyi group and tetrahydrothiophenyi group. The non-aromatic heterocyclic group also
includes a group derived from a pyridone ring, and a non-aromatic fused ring (e.g., a group derived
from, for example, phthalimide ring or succinimide ring). The "C~_22 aralkyi group” used in the
specification of 50 29 SEPTEMBER 2006 the present application means a group corresponding to
the above-defined "C1-22 alkyl group" of which substitutable moiety’is répRcEdBYRhE @bove-defined

"C6_14 aryl group". _Specific examples thereof are benzyi group, phenethyi group,. 3-phenyipropyi
group, 4-phte%1)l/i%ﬁ?y]?%$§ﬁlﬁf -ﬁgﬁw yirr%;%ﬁﬁpﬁforu%fgr?d E%n%u tf%yrlm%thy)%%gr)(%{uapz,%? ich an araikyi

group having Z,4g,10.6arhan ators suich as henzyigraup.or; phenethyigroyp is,preferred. The 'S to

14-membered heteroaraikyi group™” used in the specification of the present application means a group

correspondigdodhe ghove-tefinedr'clp22 wikyl geoupiwf whichsubstitiable mojiety is replaced by
the above-defined "5 to 14-membered heteroaryi group”. Specific examples thereof are thienyimethyi

group, furyimetwg groupy pyrdinyitnethyiwroup, pyridazinyimethyi group, pyrimidinyimethyi group and
pyrazinyimethyi group, of which a preferred example is thienyimethyi group, furyimethyi group or
pyridinyimethyi grotg. The %3 14 BriSakAGraap a<edmtthe speEftaforr ofthepredent
application indicates a,Gycioalkyl group, haying 3tq 14 carhon atoms, apd syjtable examples thereof
indicates a monocyclic, bicyclic or tricyclic 3 to 14-
membered non-aromatic heterocyclic group which may contain
one or more hetero atoms selected from the group consisting
of nitrogen atom, sulfur atom and oxygen atom. Preferred
examples thereof are aziridinyl group, azetidinyl group,
pyrrolidinyl group, pyrrolyl group, piperidinyl group,
piperazinyl group, homopiperidinyl group, homopiperazinyl
group, imidazolyl group, pyrazolidinyl group,
imidazolidinyl group, morpholinyl group, thiomorpholinyl
group, imidazolinyl group, oxazolinyl group, 2,5-
diazabicyclo[2.2.1]lheptyl group, 2,5-
diazabicyclo[2.2.2]octyl group, 3,8-
diazabicyclo[3.2.1]octyl group, 1,4-
diazabicyclo[4.3.0]lnonyl group, quinuclidinyl group,
tetrahydrofuranyl group and tetrahydrothiophenyl group.
The non-aromatic heterocyclic group also includes a group
derived from a pyridone ring, and a non—-aromatic fused ring
(e.g., a group derived from, for example, phthalimide ring

or succinimide ring).

The “Cy.2; aralkyl group” used in the specification of
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are cyciopropyi group, cyciobutyi group, cyciopentyi group, cyclohexyl group, cycioheptyi group and
cyclooctyl group, of which a preferred example is cyciopentyi group, cyclohexyl group, cycioheptyi
group or cyclooctyl group. The "C4_9 cycioalkyl alkyl group” used in the 51 29 SEPTEMBER 2006
specification of the present application means a group corresponding to the above-defined "C1_22
alkyl group” of which substitutable moiety is replaced by the above-d&finedPTEBBERcySiOd@kyi group”.

Specific ex les thereof are cycioprapylmethyi group, cyciobutyimethyi grou cigpentylmethyi
group, cyci%l?egxy?rﬁgt%w&ro%?%c@%lo%%%lyirrpleei%ilgg?o%rgﬁlé} c%}l%ggt? n?(gﬂo)l/l éilro%y(ﬁ, of ‘which a

preferred e@m@_ia&yeiggeppy@ps%hxgg@qp,g%qjgbutx%n%mxicg{ogak%&yﬁi@@gewgnethyi group.

The "C1_22 alkoxy group” used in the specification of the present application means a group
correspondingitetihe iabovesdefined 161 _t22-alkylgreupgetoiwhieh ‘end an Hxyger ratapris bonded.
Suitable examples thereof are methoxy group, ethoxy group, n-propoxy group, iSO-propoxy group, n-

butoxy grour isolbutoxy yrowd, sectiroRp §roups tereliRoX g roup; NHIEFtEORY dralp? iso-pentyioxy
group, sec- pentyioxy group, n-hexyloxy group, iso-hexyloxy group, 1,1- dimeth ipropoxg glroup,
1,2-dimethyfpropBXy GrSLH: L12-diftdthyifropoRy Grot; Anfetii2-ethy it tplY-

ethyiiz'meth¥i8£‘§90§9{£rB‘J% 1%%’@ '”H“%“BXLEEOF’%XA’ TOUB 1wfﬁ§'tﬁmaeﬁh3g%?fﬁx¥395%"up

1,1-d|methy?buto y group, ,3- |me¥hf/r|lbuto yg?oup, ,2-dime ylcbutoxy group, 5, -
having 7 to 10 carbon atoms such as benzyl group or
phenethyl group is preferred.

The “5 to l4-membered hetercaralkyl group” used in the
specification of the present application means a group
corresponding to the above-defined *“Ci;_;; alkyl group” of
which substitutable moiety is replaced by the above-defined
“5 to 1l4-membered heterocaryl group”. Specific examples
thereof are thienylmethyl group, furylmethyl group,
pyridinylmethyl group, pyridazinylmethyl group,
pyrimidinylmethyl group and pyrazinylmethyl group, of which
a preferred example is thienylmethyl group, furylmethyl
group or pyridinylmethyl group.

The “Cs3_.14 cycloalkyl group” used in the specification
of the present application indicates a cycloalkyl group
having 3 to 14 carbon atoms, and suitable examples thereof
are cyclopropyl group, cyclobutyl group, cyclopentyl group,
cyclohexyl group, cycloheptyl group and cyclooctyl group,
of which a preferred example is cyclopentyl group,
cyclohexyl group, cycloheptyl group or cyclooctyl group.

The “C4-9 cycloalkyl alkyl group” used in the
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dimethyibutoxy group, 1,3-dimethyibutoxy group, 2- ethyibutoxy group, 2-methyipentyioxy group, 3-
methyipentyioxy group and hexyloxy group, of which a preferred example is methoxy group, ethoxy
group, n-propoxy 52 29 SEPTEMBER 2006 group, iso-propoxy group, iso-butoxy group or 2,2
dimethyipropoxy group. The "unsaturated C2_22 alkoxy group” used in the specification of the
present application means a group corresponding to the above-defirgd 'tmRativater’l C2 022 alkyl
group" to wgicg eingi%% gx%%eno%totgr}llis bg_fnedseeolr.1 tSuéi;rab@i gégr{wgrllesmteherrlesof are %/(i)nl}/loxy group,
allyloxy groug, f- propenfﬂoxy group,%-ﬁropenyloxy%?oup, |sopropen§j\oxy group, P

2-methyl-I-prgpenyloxy, graup, 2:methyl-2:piopendexy, group, 1-butenyloxy,groupy 2:hutenyloxy
group, 3-butenyloxy group, 1-pentenyloxy group, 1-hexenyloxy group, 1,3- hexadienyloxy group,

1,5-hexadiemyloxty graup,-arepaegylexymgteip,and 2-Hatyryexy grouphof whichea pesferred example
is allyloxy group, propargyloxy group or 2-butynyloxy group. The "C6_14 aryloxy group" used in the
specificatiofi ©f- theqpresentldpplicationrieansSp groupicoreespunding tolthecalfova-defined "C6_14
aryl group” to which end an oxygen atom is bonded. Sgecific examples thereof are phenyloxy group,

indenyloxy GRUPPRLEPARIGRY §rotin® BEnaphthyieRyr §rodp: F2iteBiGkPgroup, heptalenyloxy
group, indace@ﬁlox group, a&clenfphthé/loxy group, fklluoreri '0%% rou fghenalenyloxy group,
h yor and C Oo?Whl}éﬁap% ?p X

phenanthren%oxy rou anthagéfn)}f&y group, efetred g)(ample is phenyloxy group,
]’namﬂhWQ§ycloheptylmethyl group and cyclooctylmethyl group, of
which a preferred example is cyclopropylmethyl group,
cyclobutylmethyl group or cyclopentylmethyl group.

The “Ci_,, alkoxy group” used in the specification of
the present application means a group corresponding to the
above—-defined “Ci_;; alkyl group” to which end an oxygen
atom is bonded. Suitable examples thereof are methoxy
group, ethoxy group, nN-propoxy group, 1so-propoxy group, n-
butoxy group, iso-butoxy group, sec-butoxy group, tert-
butoxy group, n-pentyloxy group, iso-pentyloxy group, sec-
pentyloxy group, n-hexyloxy group, iso-hexyloxy group, 1,1-
dimethylpropoxy group, 1,2-dimethylpropoxy group, 2,2-
dimethylpropoxy group, l-methyl-2-ethylpropoxy group, 1-
ethyl-2-methylpropoxy group, 1,1,2-trimethylpropoxy group,
1,2,2-trimethylpropoxy group, 1,l-dimethylbutoxy group,
1,2-dimethylbutoxy group, 2,2-dimethylbutoxy group, 2,3-
dimethylbutoxy group, 1,3-dimethylbutoxy group, 2-
ethylbutoxy group, 2-methylpentyloxy group, 3-
methylpentyloxy group and hexyloxy group, of which a

preferred example is methoxy group, ethoxy group, n-propoxy
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group or 2-naphthyloxy group. The "C~_22 aralkyloxy group” used in the specification of the present
application means a group corresponding to 53 29 SEPTEMBER 2006 the above-defined "C~_22
aralkyi group” to which end an oxygen atom is bonded. Specific examples thereof are benzyioxy
group, phenethyioxy group, 3-phenyipropyioxy group, 4-phenyibutyioxy group, 1-naphthyimethyioxy
group and 2-naphthyimethyioxy group, of which a preferred example 9s BERZEOBEGroupO T he "5 to

14-membered heteroaralk)égggégroup" used in .the ﬁgemflcatlon of the pre§e9t_appllcat|on means a

group corrgsrp%lﬁ%inglt%otﬁ dvetdetinad™s 16 1%-membered F\%Fé?ogr%ikw group" to which end an

oxygen atorggﬁ@ggg)%r &p@ggicg@@mpjes thereof are thienyimethyioxy group, furylmethyioxy group,
pyridinyimethyioxy group, pyridazinyimethyioxy group, pyrimidinyimethyioxy group and

pyrazinyimethyioxyrgsoup,refavhiea agpreterred example isr uenyimedyiaxy aresp, furylmethyioxy
group or pyridinyimethyioxy group. The "5 to 14-membered heteroaryioxy group” used in the
specificationof thef presentapplicatiba nrearsea greup torespondingao the aboverdefined "5 to
14-membered heteroaryi_grOl;/Er)(;;o which end an oxygen atom is bonded. S)E;;cific examples thereof

are pyrroiyi6Ly GROUR, Pyridfihyioky Group, pYiTdaZiyioR grotib? plrimidisfioky - grotib, Byrazinyioxy

group, triazglyloxy.group,, Letrgzolyloxy. group, benzotriazolyloxy graup, Pyrazaiyioxy .
examples thereof are vinyloxy group, allyloxy group, 1-
propenyloxy group, 2-propenyloxy group, lisopropenyloxy
group, 2-methyl-l-propenyloxy group, 2-methyl-2-propenyloxy
group, l-butenyloxy group, 2-butenyloxy group, 3-butenyloxy
group, l-pentenyloxy group, l-hexenyloxy group, 1,3-
hexadienyloxy group, 1,5-hexadienyloxy group, propargyloxy
group and 2-butynyloxy group, of which a preferred example
is allyloxy group, propargyloxy group or 2-butynyloxy group.

The “C¢-14 aryloxy group” used in the specification of
the present application means a group corresponding to the
above-defined “Cg¢.14 aryl group” to which end an oxygen atom
is bonded. Specific examples thereof are phenyloxy group,
indenyloxy group, l-naphthyloxy group, 2-naphthyloxy group,
azulenyloxy group, heptalenyloxy group, indacenyloxy group,
acenaphthyloxy group, fluorenyloxy group, phenalenyloxy
group, phenanthrenyloxy group and anthracenyloxy group, of
which a preferred example is phenyloxy group, l-naphthyloxy
group or Z2-naphthyloxy group.

The “Cy.2, aralkyloxy group” used in the specification

of the present application means a group corresponding to
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group, imidazoiyioxy group, benzimidazoiyioxy group, indoiyioxy group, isoindoiyioxy group,
indolizinyioxy group, 54 29 SEPTEMBER 2006 purinyioxy group, indazoiyioxy group, quinolinyioxy
group, isoquinolinyioxy group, quinolizinyioxy group, phthaiazinyioxy group, naphthyridinyioxy group,
guinoxalinyioxy group, quinazolinyioxy group, cinnolinyioxy group, pteridinyioxy group,
imidazotriazinyioxy group, pyrazinopyridazinyioxy group, acridinyioxy 9réu, Tph@nantahidiayioxy

group, carbagalyioxy group, -carbazolinyioxy, arqup, perimidinyioxy graup,, Phenanthrolinyioxy group,
phenazinyioxy group, |m|deazopyr|dinyi6>%§/ group, ﬁzmdgzopﬁimi&inyloxy group, pyrazoiopyridinyioxy

group, pyraziopyridinyigxy groun, thienyioxygroup; benzothienyioxy,droup, furyioxy group,

pyranyioxy group, cyciopentapyranyioxy group, benzofuryioxy group, isobenzofuryioxy group,

thiazoiyioxyogroup. dsothigzeiyioxygredp henzethiageiyiaxy growp.c henzatbiagdiazoiyioxy group,
phenothiazinyioxy group, isoxazoiyioxy group, furazanyioxy group, phenoxazinyioxy group,

0XazoiyioXydgroup, isbxazciivxp grou xbyemzoxXaReiyioxyarbtp.yoxeelidnohyisxy grovr
pyrazoiooxazoiyioxy group, imidazothiazoiyioxy group, thienofuranyioxy group, furopyrroiyioxy group
and pyridoi‘ﬁ%ﬁﬁ%f‘ﬁm%TWWQ’&Yef@ﬁ%H%xaﬂfplé’ T thieRyiBkS HFSUS PyRERIOXY group,
pyrimidinyiolxg/ qarggeyqrcpx\gazgigg@gy group. The "aliphatic C2_22 acyi group" used in the

The “5 to l4-membered heterocaralkyloxy group” used in
the specification of the present application means a group
corresponding to the above-defined “5 to l4-membered
heteroaralkyl group” to which end an oxygen atom is bonded.
Specific examples thereof are thienylmethyloxy group,
furylmethyloxy group, pyridinylmethyloxy group,
pyridazinylmethyloxy group, pyrimidinylmethyloxy group and
pyrazinylmethyloxy group, of which a preferred example is
thienylmethyloxy group, furylmethyloxy group or
pyridinylmethyloxy group.

The “5 to l4-membered heterocaryloxy group” used in the
specification of the present application means a group
corresponding to the above-defined “5 to l4-membered
heteroaryl group” to which end an oxygen atom is bonded.
Specific examples thereof are pyrrolyloxy group,
pyridinyloxy group, pyridazinyloxy group, pyrimidinyloxy
group, pyrazinyloxy group, triazolyloxy group,
tetrazolyloxy group, benzotriazolyloxy group, pyrazolyloxy
group, imidazolyloxy group, benzimidazolyloxy group,

indolyloxy group, isoindolyloxy group, indolizinyloxy group,
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specification of the present application means a group 55 29 SEPTEMBER 2006 corresponding to
the above-defined "C1_22 alkyl group” or "unsaturated C2_22 alkyl group” to which end a carbonyi
group is bonded. Examples thereof are acetyi group, propionyi group, butyryi group, iso-butyryi group,
vaieryi group, iso-vaieryi group, pivaioyi group, caproyi group, decanoyi group, lauroyi group,

myristoyi group, paimitoyi group, stearoyi group, arachidoyi group, azeyiG\ERFeMBEBropidioyi group,

crotonoyi grogpi|soicrotono%(|)groupinc()ilgc%3(/)l roup and lingieno hqrr%jgigf \ﬂ\_lglch a Qreferred example

is an acyi gfoup having 2 td rhon atoms, such as Acetyi group, propionyi group, butyfyi group, iso-
butyryi group-QJ RCI%IgYL grouR, The rarematic Q7 JH5: acyl grouR, used i the specification of the

present application means a group corresponding to the above-define "'06_14 aryl group” or "5 to
14-membergHtheieroaryi growy” towehigh endmearbonyii graup:is hpnesled, Examples thereof are
benzoyi group, 1- naphthoyi group, 2-naphthoyi group, picotinoyi group, nicotinoyi group, isonicotinoyi
group, furoyigrowxahd nthicphienetationyigroupz of whichcx prefewes exampleoisi bghzeyi group,
picoiinoyi group, nicotinoyi group or isonicotinoyi group. The "C1-22 alkyisuifonyi group™ used in the
specificatioA 0P the preiseht Sppicatidy niéaida st ZGYotip6 Whidty the 8BV Edefined "C1-22

alkyl group, s, bound, Speciic examples thereof are methanesifonyi group,

phenanthridinyloxy group, carbazolyloxy group,
carbazolinyloxy group, perimidinyloxy group,
phenanthrolinyloxy group, phenazinyloxy group,
imidazopyridinyloxy group, imidazopyrimidinyloxy group,
pyrazolopyridinyloxy group, pyrazolopyridinyloxy group,
thienyloxy group, benzothienyloxy group, furyloxy group,
pyranyloxy group, cyclopentapyranyloxy group, benzofuryloxy
group, isobenzofuryloxy group, thiazolyloxy group,
isothiazolyloxy group, benzothiazolyloxy group,
benzothiadiazolyloxy group, phenothiazinyloxy group,
isoxazolyloxy group, furazanyloxy group, phenoxazinyloxy
group, oxazolyloxy group, isoxazolyloxy group,
benzoxazolyloxy group, oxadiazolyloxy group,
pyrazolooxazolyloxy group, imidazothiazolyloxy group,
thienofuranyloxy group, furopyrrolyloxy group and
pyridoxazinyloxy group, of which a preferred example is
thienyloxy group, pyridinyloxy group, pyrimidinyloxy group
or pyrazinyloxy group.

The “aliphatic C,_; acyl group” used in the

specification of the present application means a group
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56 29 SEPTEMBER 2006 ethanesulfonyi group, n-propanesulfonyi group and iso- propanesulfonyi
group, of which a preferred example is methanesulfonyi group. The "C6_14 aryisuifonyi group” used
in the specification of the present application means a suifonyi group to which the above-defined
"C6_14 aryl group” is bound. Specific examples thereof are benzenesuifonyi group, 1-
naphthaienesuifonyi group and 2-naphthaienesuifonyi group, of whictPa préferaaExanigleé is
benzenesuifonyi group. The "aliphatic C2, 22 acyio roup, used in.the . specificgtion_of the present
application (ﬁqoe%rngsf ég%%bn%o:trgs%glnediﬁéj o ﬁw_e}égé(ogvgee- efinélédzzalﬁ)%t}é}/i% C?Zr_%%pacy?rgroup" to which
end an oxy%memisafe%dea%,gp%cﬂmpxgmﬂ!@&th%e%qr@@f@wyagr@gpbempionyioxy group and
e

acryioxy group, of which a preferred example is acetoxy group or propionyioxy group. The "C2_22
aikoxycarbenyb groups usefldadhe spesificatien ohthespresentapplicalion geans,a group
corresponding to the above-defined "C1_22 aikoxy group” to which end a carbonyl group is bonded.

Examples thereof arey methoxycarbohyigydug rethoxycasbory graup, repropexycatisonyl group,
iso-propoxycarbonyi group, n- butoxycarbonyi group, iso-butoxycarbonyi group, sec- butoxycarbonyi
group and tBRBRoxycAPHORY GFoUp, B Which A Pretéried 8x8mble iSBthGRcaPBomR group, iso-
propoxycarlonyl groyp gL tert butpXy CarbPNYL IOUP- 30 r i stoyl group, palmitoyl

group, stearoyl group, arachidoyl group, acryloyl group,

propioloyl group, crotonoyl group, iso-crotonoyl group,

oleoyl group and linolenoyl group, of which a preferred

example is an acyl group having 2 to 6 carbon atoms, such

as acetyl group, propionyl group, butyryl group, iso-

butyryl group or acryloyl group.

The “aromatic Cy.15 acyl group” used in the

specification of the present application means a group

corresponding to the above-defined “C4-14 aryl group” or “5

to l4-membered heteroaryl group” to which end a carbonyl

group 1is bonded. Examples thereof are benzoyl group, 1-

naphthoyl group, 2-naphthoyl group, picolinoyl group,

nicotinoyl group, isonicotinoyl group, furoyl group and

thiophenecarbonyl group, of which a preferred example is

benzoyl group, picolinoyl group, nicotinoyl group or

isonicotinoyl group.

The “Ci_5; alkylsulfonyl group” used in the
specification of the present application means a sulfonyl

group to which the above-defined “C;_,; alkyl group” is

bound. Specific examples thereof are methanesulfonyl group,
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29 SEPTEMBER 2006 The "unsaturated C3_22 alkoxycarbonyi group” used in the specification of the
present application means a group corresponding to the above-defined "unsaturated C2_22 aikoxy
group" to which end a carbonyl group is bonded. Examples thereof are vinyioxycarbonyi group,
aiiyioxycarbonyi group, 1-propenyioxycarbonyi group, isopropenyioxycarbonyi group,
propargyioxycarbonyi group and 2-butynyioxycarbonyi group, of whiely agefeirsEexamfiple is
aiiyioxycarbonyi group. The "C1-22 aikyithio group" used in the specification of the present application
moans o orou SRRSO ING 15 e oo eRAE et b5 A S & WhicH Bnd = sulfr atom o

bonded. EX%M%@@&Q@&@I“%‘PME@JP %@%h@H}yitgiopgr@ygreﬁoexémﬁ?géoqpsand iso-propyithio
group, of which a preferred example is methyithio group or ethyithio group. The "C1-22 aikyisuifinyi

group” useahixthenspedifieation ef:tbepresent application means a group corresponding to the
above-defined "C1_22 alkyl group” to which end a suifinyi group is bonded. Examples thereof are

methanesuifinyi gidup, éthanesuifinyé gidup)nt prapanesuifisgilgrouptarsd iso-propanesuifinyi group, of
which a preferred example is methanesuifinyi group or ethanesuifinyi group. The "C1-22
aikyisuifonyfd3§/ grotp® hsédirPthet Efe&ifiCatintofAhB breSent Apphcatith mMedRs SYrdlp
corresponding {0 the aboye-defingd "G 122 alkyisuifony! 58 29 SEFTEMBER200% pound.
Specific examples thereof are benzenesulfonyl group, 1-
naphthalenesulfonyl group and 2-naphthalenesulfonyl group,
of which a preferred example is benzenesulfonyl group.

The “aliphatic C,_5; acyloxy group” used in the
specification of the present application means a group
corresponding to the above-defined “aliphatic C,_,; acyl
group” to which end an oxygen atom is bonded. Specific
examples thereof are acetoxy group, propionyloxy group and
acryloxy group, of which a preferred example is acetoxy
group or propionyloxy group.

The “C,.5, alkoxycarbonyl group” used in the
specification of the present application means a group
corresponding to the above-defined “Ci_,, alkoxy group” to
which end a carbonyl group is bonded. Examples thereof are
methoxycarbonyl group, ethoxycarbonyl group, n-
propoxycarbonyl group, iso-propoxycarbonyl group, n-
butoxycarbonyl group, iso-butoxycarbonyl group, sec-
butoxycarbonyl group and tert-butoxycarbonyl group, of

which a preferred example is ethoxycarbonyl group, iso-

propoxycarbonyl group or tert-butoxycarbonyl group.
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group" to which end an oxygen atom is bonded. Examples thereof are methanesuifonyioxy group,
ethanesuifonyioxy group, n-propanesuifonyioxy group and iso- propanesuifonyioxy group, of which a
preferred example is methanesuifonyioxy group. The substituent of the phrase "an optionally
substituted" used in the specification of the present application may be one or more groups selected
from: (1) a halogen atom, (2) a hydroxyl group, (3) a thioi group, (4¥a nitre §EMEE R(5) @0titroso

group, (6) a cyanq.groyp, (7).a carboxyl group a hydroxysuifonyi group, (9) a amino group, (10)
aCl_22 alkyl grogg)g ?forlégéér%ﬁler,arrtléet ngéféﬂpé} ﬁéﬁjyﬁyér%ﬁ%?éﬁ-}bflroéﬁ%?gupﬁ&%—%r&ﬁlyi group, n-butyi

group, iso-bytyi group; sec-butyl group and test-butyl gran); {11)-an ynsatrated G2 2z.alkyl group

(for example, vinyl group, allyi group, 1-propenyi group, 2-propenyi group, isopropenyi group, ethynyi
group, 1-propyyé grasin 2n @rapy nyhgrouo kebutymi graup, 2-butynyegretp@nd, 3a butyryi group),

(12) a C6_14 aryl group (for example, phenyl group, 1- 59 29 SEPTEMBER 2006 naphthyi group and
2-naphthyi grovpp,” to which end a carbonyl group is bonded. Examples
thereof are vinyloxycarbonyl group, allyloxycarbonyl group,
l-propenyloxycarbonyl group, isopropenyloxycarbonyl group,
propargyloxycarbonyl group and 2-butynyloxycarbonyl group,
of which a preferred example is allyloxycarbonyl group.

The “Ci_5, alkylthio group” used in the specification
of the present application means a group corresponding to
the above-defined “C;_;; alkyl group” to which end a sulfur
atom is bonded. Examples thereof are methylthio group,
ethylthio group, n-propylthio group and iso-propylthio
group, of which a preferred example is methylthio group or
ethylthio group.

The “Ci_5; alkylsulfinyl group” used in the
specification of the present application means a group
corresponding to the above-defined “Ci_,; alkyl group” to
which end a sulfinyl group is bonded. Examples thereof are
methanesulfinyl group, ethanesulfinyl group, n-
propanesulfinyl group and iso-propanesulfinyl group, of
which a preferred example is methanesulfinyl group or
ethanesulfinyl group.

The “Ci_5; alkylsulfonyloxy group” used in the
specification of the present application means a group

corresponding to the above-defined “Ci_,, alkylsulfonyl
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(13) a 5 to 14-membered heteroaryi group (for example, thienyi group, furyi group, pyridinyi group,
pyridazinyi group, pyrimidinyi group and pyrazinyi group), (14) a 3 to 14-membered non-aromatic
heterocyclic group (for example, aziridinyi group, azetidyi group, pyrrolidinyi group, pyrroiyi group,
piperidinyi group, piperazinyi group, homopiperidinyi group, homopiperazinyi group, imidazoiyi group,
pyrazolidinyi group, imidazolidinyi group, morpholinyi group, thiomorpholimg TgnsepRinzidazolinyi

group. oxazoliyigrop and, aunuelicing group). (19)2, €3, 1 cycioalotioup (forexample,
cyciopropyi “group, cyclobutyi group, cyCiopéntyr group, cycioheXyi group, Cycioneptyi group and

cyciooctyi group). (k) A C1.:22 @ikoxy greup {for exampls, metboxy, group; rethoxy, group, n-propoxy

group, iSo-propoxy group, sec- propoxy group, n-butoxy group, iso-butoxy group and tert- butoxy

group), (17)gan upsaturaiedah 2Aaikexy gup (ferexanple, viwioxy group, allyloxy group,
1-propenyioxy group, 2- propenyioxy group, iSopropenyioxy group, ettynyioxy group, 1l-propynyioxy

group, 2-propynssns/sgrobp ny-berynyioxgugrouptamd: 2Butpnyiaxyf group), @83arG6& ldsaryioxy group
(for example, phenyioxy group, 1- naphthyioxy group and 2-naphthyioxy group), 60 29 SEPTEMBER
2006 (19) &€ 20%35kbORY Hrddp FoPERample, benzyioxy group, phenethyioxy group,

3phenymw0pwoxﬁggn§héstituent of the phrase “an optionally
substituted” used in the specification of the present
application may be one or more groups selected from:
(1) a halogen atom,
(2) a hydroxyl group,
(3) a thiol group,
(4) a nitro group,
(5) a nitroso group,
(6) a cyano group,
(7) a carboxyl group,
(8) a hydroxysulfonyl group,
(9) a amino group,
(10) a Ci-22 alkyl group (for example, methyl group, ethyl
group, n-propyl group, iso-propyl group, n-butyl group,
iso-butyl group, sec-butyl group and tert-butyl group),
(11) an unsaturated C;,; alkyl group (for example, vinyl
group, allyl group, l-propenyl group, 2-propenyl group,
isopropenyl group, ethynyl group, l-propynyl group, 2-
propynyl group, l-butynyl group, 2-butynyl group and 3-
butynyl group),

(12) a Cg-14 aryl group (for example, phenyl group, 1-
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phenyibutyioxy group, 1-naphthyimethyioxy group and 2- naphthyimethyioxy group), (20) a 5 to
14-membered heteroaraikyioxy group (for example, thienyimethyioxy group, furyimethyioxy group,
pyridinyimethyioxy group, pyridazinyimethyioxy group, pyrimidinyimethyioxy group and
pyrazinyimethyioxy group), (21) a 5 to 14-membered heteroaryioxy group (for example, thienyioxy
group, furyioxy group, pyridinyioxy group, pyridazinyioxy group, pyrididisyiafyrgriip aid pyrazinyioxy
group), (22)11%” ﬁ\lﬁi%haltic %(2)_5122 gﬁg’ group tk? gxilmiglred@c tyl group, propionyi group, butyryi group,
iIso-butyryi groﬁp, vﬁler)gl groﬁp, ISO-vaiery grou%, pi aloy? foup, caproyi group, decanoyi group,

iauroyi group; gyristeyi group; paImitoyLAroup: steareyi 0rauR, araghidoyigronp; acryioyi group,

propioioyi group, crotonoyi group, iso-crotonoyi group, oieoyi group and linoienoyi group), (23) an

aromatic 071 5aacyl geptpuor examplegbenzoyi rotip,i inaphthoybgravprantk 2-naphthoyi group),
(24) an aliphatic C2_22 acyioxy group (for example, acetoxy group, propionyioxy group and acryioxy
group), (25)a O 22raikexycaibonyi groupe(fenekariplez imethogycatbonyi group, ethoxycarbonyi
group, n- propoxycarbonyi group, iso-propoxycarbonyi group, n 61 29 SEPTEMBER 2006
butoxycarbdriyt Gréup, iSG-blfoxd)REonS Pgrotmp, S8 bltdxy bR GYedp andtértButoxycarbonyi

group), (26) g ungalirated C3, 22 aikoxycarhonyl group (1or £Xample, .,
pyrrolidinyl group, pyrrolyl group, piperidinyl group,
piperazinyl group, homopiperidinyl group, homopiperazinyl
group, imidazolyl group, pyrazolidinyl group,
imidazolidinyl group, morpholinyl group, thiomorpholinyl
group, imidazolinyl group, oxazolinyl group and
quinuclidinyl group),
(15) a Csz.14 cycloalkyl group (for example, cyclopropyl
group, cyclobutyl group, cyclopentyl group, cyclohexyl
group, cycloheptyl group and cyclooctyl group),
(16) a Cip2 alkoxy group (for example, methoxy group,
ethoxy group, n-propoxy group, 1so—-propoxy group, Ssec-—
propoxy group, n-butoxy group, iso-butoxy group and tert-
butoxy group),
(17) an unsaturated C,.,; alkoxy group (for example,
vinyloxy group, allyloxy group, l-propenyloxy group, 2-
propenyloxy group, isopropenyloxy group, ethynyloxy group,
l-propynyloxy group, 2-propynyloxy group, l-butynyloxy
group and 2-butynyloxy group),
(18) a Cg-14 aryloxy group (for example, phenyloxy group, 1-

naphthyloxy group and 2-naphthyloxy group),

60



vinyioxycarbonyi group, allyloxycarbonyi group, 1- propenyioxycarbonyi group, 2-propenyioxycarbonyi
group, isopropenyioxycarbonyi group, propargyioxycarbonyi group and 2-butynyioxycarbonyi group),
(27) a C1_22 aikyithio group (for example, methyithio group, ethyithio group, n-propyithio group and
iso-propyithio group), (28) a C1_22 aikyisuifinyi group (for example, methanesuifinyi group,
ethanesuifinyi group, n- propanesuifinyi group and iso-propanesuifinyi gréap)TH28Ea CD &2

aikyisuifonyi up_(far example, . methanesuifonyi group, ethanesuifonyi group, n- propanesuifonyi
group and ié(?—%%ﬁar%s’ﬁ?fo%g%r]%gix{3(53%068)/_ %ryigﬁﬁ%nrﬁliafoz%g % ef)g;lkrﬁ/pl%?(%épntenesuifonyi

group, 1-naphthaiengsuifonyigraup and 2snaphthaignesuifonyigropp). (31) a C1_22 aikyisuifonyioxy

group (for example, methanesuifonyioxy group, ethanesuifonyioxy group, n- propanesuifonyioxy

group and isa-prigpanespiforyioxy graup) L {32)carhamayt groLpx and(33)fosmyi group. Among them,
a preferred example is an amino group, a C1_22 alkyl group, an unsaturated C2_22 alkyl group, a
C6_14 aryl 6229 SEPTFEMBER: 2008 agrolp, a 5 to 14-membered heteroaryi group, a 3 to 14-
membered non-aromatic heterocyclic group and a C3_14 cycioaikyi group, and a more preferred

example is 47 Gifo>grotipl 4 TEBFAIRG JIBGH I8 316 L meribe?ed Won-driematitame e,
thienylmethyloxy group, furylmethyloxy group,

pyridinylmethyloxy group, pyridazinylmethyloxy group,
pyrimidinylmethyloxy group and pyrazinylmethyloxy group),
(21) a 5 to l4-membered heteroaryloxy group (for example,
thienyloxy group, furyloxy group, pyridinyloxy group,
pyridazinyloxy group, pyrimidinyloxy group and pyrazinyloxy
group),

(22) an aliphatic C,_,; acyl group (for example, acetyl
group, propionyl group, butyryl group, iso-butyryl group,
valeryl group, iso-valeryl group, pivaloyl group, caproyl
group, decanoyl group, lauroyl group, myristoyl group,
palmitoyl group, stearoyl group, arachidoyl group, acryloyl
group, propioloyl group, crotonoyl group, iso-crotonoyl
group, oleoyl group and linolenoyl group),

(23) an aromatic Cy.15 acyl group (for example, benzoyl
group, l-naphthoyl group and 2-naphthoyl group),

(24) an aliphatic C,.2; acyloxy group (for example, acetoxy
group, propionyloxy group and acryloxy group),

(25) a Cy.p2 alkoxycarbonyl group (for example,
methoxycarbonyl group, ethoxycarbonyl group, n-

propoxycarbonyl group, iso-propoxycarbonyl group, n-
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heterocyclic group and a C3_14 cycioaikyi group. The above- mentioned (9) an amino group and (31)
a carbamoyi group as the substituent in "an optionally substituted" may each be further substituted
with one or two of a C1_22 alkyl group, an unsaturated C2_22 alkyl group or a C6_14 aryl group. The
compounds of the formula (1) according to the present invention will be elucidated below. The
compounds of the formula (I) suppress VEGF production under a hypbxieEhdiinrarkbDpossess a

growth inhibitory activities to solid tumor gel(l)s_i]% in vivo. _Among them, the compounds of the formula
(I-a) are pre erredY of WhiCh't e%omﬁdundss of the <foﬁ'/nuaiall?l-B)Qaregmorg’preiteerred and the

compounds pfithe formula (;e) are typically advaptageoys, The somppunds of fhe formula (1) are

structurally characterized by the 6-position side chain and/or 7- position side chain, and the group of
more prefer(ed campatingstearshe defined asithe cpsmatnas 10f ghe taymuta (1-dxdn@ddjtion to the
compounds of the formula (I-d), the compounds of the formula (1), in which R21 forms an oxo group
together withithe carlyors atorn 1o whichuR2 1 i bouek vbelohg e theygroup, oflcompounds having good

activities. 63 29 SEPTEMBER 2006 As detailed embodiments of more preferred compounds among
the compourfaRRSt he PsTritia Aoy the? EGMBourd® P BhBve Airtioned "§F5P19." of the

present invention may bei exem Iiged. Preferred examgles of tlie comapo}glnds ff the formula (1)
1sopropényloxycarbonyl group, propargyloxycarbonyl group

and 2-butynyloxycarbonyl group),

(27) a Ci-p2 alkylthio group (for example, methylthio group,
ethylthio group, n-propylthio group and iso-propylthio
group),

(28) a Ci-p2 alkylsulfinyl group (for example,
methanesulfinyl group, ethanesulfinyl group, n-
propanesulfinyl group and iso-propanesulfinyl group),

(29) a Cip; alkylsulfonyl group (for example,
methanesulfonyl group, ethanesulfonyl group, n-
propanesulfonyl group and iso-propanesulfonyl group),

(30) a Cgo14 arylsulfonyl group (for example,
benzenesulfonyl group, l-naphthalenesulfonyl group and 2-
naphthalenesulfonyl group),

(31) a Ci22 alkylsulfonyloxy group (for example,
methanesulfonyloxy group, ethanesulfonyloxy group, n-
propanesulfonyloxy group and iso-propanesulfonyloxy group),
(32) carbamoyl group, and

(33) formyl group.

Among them, a preferred example is an amino group, a Ci_y

alkyl group, an unsaturated C,;.,; alkyl group, a Cg14 aryl
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will be illustrated below. The group of the preferred compounds inclusive of compounds described
later in Examples include, for example, Compound 6, Compound 9, Compound 12, Compound 15,
Compound 16, Compound 20, Compound 21, Compound 22, Compound 25, Compound 26,
Compound 27, Compound 31, Compound 34, Compound 36, Compound 38, Compound 39,
Compound 40, Compound 41, Compound 43, Compound 44, Compa8n&A5TEGRIFouNe 048,
Compound 51, Compound 53, Compound 54, Compound 55, Compound 57, Compound 58,
Compound %5?&%fnpaouu§ndté)3,1éa%gp%%%ae§4,%otm58§ﬁ: %S,gégr%r%buﬁd 29?&0211%0und 70,
Compound 72, Gompound,’4, Compaund, 25 .Compound 77, ggmgﬁang 78, Compound 85,
Compound 88, Compound 105, Compound 106, Compound 108, Compouné 109 and Compound
131. Amongstbers exampiascefidnoenpreferted eomponnds are Gempound 6, Eompotind 9,
Compound 12, Compound 16, Compound 21, Compound 25, Compound 26, Compound 27,
Compound @19 u@ompoting: 363 Campaune 88, Gompband 44nSohgotmdds) -€ompound 54,
Compound 63, Compound 64, Compound 69, Compound 75, Compound 85, Compound 109 and
Compound 181 6P Wiich; FoPésampRIEompouitd 9YEbRTHbERY 12X CompoldritF26 354 99

SEPTEMB%IgnztOOGDggm ung 44 C;L%mpo%nql%éarrl\g %%T ogn%;?baargg ical]l_yogreferred. Next,
the preparation of the co p und o?%e formufa ?I) accor mdp to the presen invention will be

ilustrated. The compaund.efithe farmula () sanhe;Rrepaced,by culturing a strain.belonging to the

genus Streptomyces
further substituted with one or two of a Ci_5; alkyl group,

an unsaturated C;.5, alkyl group or a Cg.14 aryl group.

The compounds of the formula (I) according to the
present invention will be elucidated below.

The compounds of the formula (I) suppress VEGE
production under a hypoxic condition and possess a growth
inhibitory activities to solid tumor cells in in vivo.
Among them, the compounds of the formula (I-a) are
preferred, of which the compounds of the formula (I-b) are
more preferred and the compounds of the formula (I-c) are
typically advantageous.

The compounds of the formula (I) are structurally
characterized by the 6-position side chain and/or 7-
position side chain, and the group of more preferred
compounds can be defined as the compounds of the formula
(I-d). In addition to the compounds of the formula (I-d),
the compounds of the formula (I), in which R’! forms an oxo
group together with the carbon atom to which R?' is bound,

belong to the group of compounds having good activities.
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which has an ability of producing the bioactive substance 11107D [the compound of the formula (1), in
which R3, R6 and R21 are hydroxyl groups, and R7 is an acetoxy group] under aerobic conditions,
collecting the compound from the microorganism cell and culture, and chemically modifying the
obtained compound as a key compound according to a conventional procedure. Initially, the process
for preparation of 11107D will be elucidated below. The following dep&sit FliGiogRFanisii Gérain can be

used for th% mi@reqcor qréiameg%lgr 1%ecmcgsll 07%. 'ghe gtr%igrwae% intgrn%q%lglly <,giegosited to
International Patent rganism eposn%lry (I% IBB N&tinal Tnstitate of Advanced Industrial Science

and Technalegy (Tstkyba Gentral 6, 4-1s Higashi 1; £home Eﬁak%f%ﬁ@ga@fk%%%'%%_
Japan). Specifically, Streptomyces sp. Mer-11107 was deposited as FERM P-18144 at the National
Institute of Biesciente andohenareTechnrology Ageney ohkndustiiad Seienceaand bechnojogy (1-3,
Higashi 1-chome Tsukuba-shi, Ibaraki-ken 305-8566 Japan). Further, this was transferred to 65 29
SEPTEMBER 2898nintérhatidnal Deposit FERM BP-7812 at International Patent Organism

Depositary (IPODéNational Institute of Advanced Industrial Science and Technology (Tsukuba
Central 6, 1-1, HigaSHiaEERSnETEIKLDA-SHi, IbRFaKF REBRBBIS568 J&pan) T ThESHainfbt producing

LL07D o sgfnl, e nd g RENER YR SYOL SRS, Rl 5 e
compounds inclusive of compounds described later in
Examples include, for example, Compound 6, Compound 9,
Compound 12, Compound 15, Compound 16, Compound 20,
Compound 21, Compound 22, Compound 25, Compound 26,
Compound 27, Compound 31, Compound 34, Compound 36,
Compound 38, Compound 39, Compound 40, Compound 41,
Compound 43, Compound 44, Compound 45, Compound 48,
Compound 51, Compound 53, Compound 54, Compound 55,
Compound 57, Compound 58, Compound 62, Compound 63,
Compound 64, Compound 65, Compound 69, Compound 70,
Compound 72, Compound 74, Compound 75, Compound 77,
Compound 79, Compound 85, Compound 88, Compound 105,
Compound 106, Compound 108, Compound 109 and Compound 131.
Among them, examples of more preferred compounds are
Compound 6, Compound 9, Compound 12, Compound 16, Compound
21, Compound 25, Compound 26, Compound 27, Compound 31,
Compound 36, Compound 38, Compound 44, Compound 45,
Compound 54, Compound 63, Compound 64, Compound 69,
Compound 75, Compound 85, Compound 109 and Compound 131, of

which, for example, Compound 9, Compound 12, Compound 26,
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has an ability of producing 11107D. Examples of the strain are Streptomyces sp. A-1532,
Streptomyces sp. A-1533 and Streptomyces sp. A-1534, in addition to the above-mentioned strain.
These strains were also internationally deposited to International Patent Organism Depositary (IPOD)
National Institute of Advanced Industrial Science and Technology (Tsukuba Central 6, 1-1, Higashi
1-Chome Tsukuba-shi, Ibaraki-ken 305-8566 Japan) as FERM BP-73495 EERMIBFR7850 cand FERM

BP-7851, respectively. Detailed description.of 1. the property.of separated microprganism, 2. the
fermentatio?%n&ﬁga%f%gé r§i(c):lrrnct))oorldgg)r%Lls,%rrw15 and é &%mﬁﬁrﬁfg%tigﬁ rﬁgtﬁoa Wéﬁaa%i%e substance in
the preparagjon of 11197D will be made below. 1. The property of separated microorganism As the
strain for use in the present invention, it is expected that any one of strains belonging to the genus
Streptomyces andvkawing an<ahility o peadueingp ¥1 10D eanple ised tHawever, asaltypical strain
used in the present invention, a strain which was named as "Mer-11107 strain" 66 29 SEPTEMBER
2006 by the Invemtorsts eremplifiedi<T hertaxenomicai propertiesy of thidstraihlare tasafoiows. (1)
Morphological characteristics Aerial hyphae that bore spirales is extended from ve(%etative hypha in

this strain. Spore dihgin %%lﬁgf_éﬂﬁ& of aboltt 16_%@@)1@? cbﬁmﬁé&_ﬁ%ﬁegﬁ?@?&% 4t the edge of the
ripened aerig hyghas;gTe size o1 ihe, 30018393004 DX AQIMegTage ol she spores s

which has an ability of producing the biocactive substance
11107D [the compound of the formula (I), in which R% R®
and R* are hydroxyl groups, and R’ is an acetoxy group]
under aerobic conditions, collecting the compound from the
microorganism cell and culture, and chemically modifying
the obtained compound as a key compound according to a
conventional procedure.

Initially, the process for preparation of 11107D will
be elucidated below.

The following deposit microorganism strain can be used
for the microorganism for producing 11107D. The strain was
internationally deposited to International Patent Organism
Depositary (IPOD) National Institute of Advanced Industrial
Science and Technology (Tsukuba Central 6, 1-1, Higashi 1-
Chome Tsukuba-shi, Ibaraki-ken 305-8566 Japan).
Specifically, Streptomyces sp. Mer-11107 was deposited as
FERM P-18144 at the National Institute of Bioscience and
Human-Technology Agency of Industrial Science and

Technology (1-3, Higashi 1l-chome Tsukuba-shi, Ibaraki-ken

305-8566 Japan). Further, this was transferred to
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specific organs such as sporangium, scierotium and flagellum are not observed. (2) Cultural
characteristics on various media Cultural characteristics of the strain after incubation at 28C for two
weeks on various media are shown below. The color tone is described by the color name and codes
which are shown in the parenthesis of the Color Harmony Manual (Container Corporation of America).
1) Yeast extract-malt extract agar medium The strain grew well, the a&riat hypha@grevz 0pn the

surface, and light gray spores (Light gray; ere_obseryed, The reverse side of colony was Light
qn%?é:a%a %)u% g‘#o g i \f\\/ll ?P—l?gg%)a& ?nt nagl n (Im%ﬁ“l%es\év

OC-[l ?r Oda . .
melon yellow e pigment was not produce atmeal agar mediu rain grew in

the middle levgl, the;aerial hyphag grew slighfiyen the surface . and gray spores(Grayg) were

observed. The reverse side of colony was Nude tan (4gc) or Putty (1 1/2ec). Soluble pigment was not
produced. 6/n2% SEPTEMBER200@6 s3)dnarganicosaltstaraisagamnedism The strain gnew well, the
aerial hyphae grew up on the surface, and gray spores (Gray; €) were observed. The reverse side of
colony was HEewars {ig)lordG ray(g}.sSdlublke- pigmentesas kot preduced. 4Gl cerbarparagine agar
medium The strain grew well, the aerial hyphae gre\évr}Ué) on the surface, and white sggres (White; a)

were observed. THE Sevérs@ didd oF calbA§ Wasi%e MkR3¢8). otupigecitical

limited and also includes variants of such strains, as long
as the strain is belonging to the genus Streptomyces and
has an ability of producing 11107D. Examples of the strain
are Streptomyces sp. A-1532, Streptomyces sp. A-1533 and
Streptomyces sp. A-1534, in addition to the above-mentioned
strain. These strains were also internationally deposited
to International Patent Organism Depositary (IPOD) National
Institute of Advanced Industrial Science and Technology
(Tsukuba Central 6, 1-1, Higashi 1-Chome Tsukuba-shi,
Ibaraki-ken 305-8566 Japan) as FERM BP-7849, FERM BP-7850
and FERM BP-7851, respectively.

Detailed description of 1. the property of separated
microorganism, 2. the fermentation method of the
microorganism and 3. the purification method of an active
substance in the preparation of 11107D will be made below.
1. The property of separated microorganism

As the strain for use in the present invention, it is
expected that any one of strains belonging to the genus
Streptomyces and having an ability of producing 11107D can
be used. However, as a typical strain used in the present

invention, a strain which was named as “Mer-11107 strain”
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pigment was not produced. 5) Peptone-yeast extract-iron agar medium The strain growth was bad,
and the aerial hyphae did not grow on the surface. The reverse side of colony was Light melon yellow
(3ea). Soluble pigment was not produced. 6) Tyrosine agar medium The strain grew well, the aerial
hyphae grew up on the surface, and white spores (White; a) were observed. The reverse side of
colony was Pearl pink (3ca). Soluble pigment was not produced. (3) 2fili2atdir By idUsOcarbon

oust%arbon sources are added in Pr]%dbheaéﬁ-Gq)L}Eebtaggrn rgrgdlu , growth of the strain
na elow. 1

soumesVag entors 1s exempli e
after incubati 28C " for two weeks are Shown “arabinose -xylose 3) D-glucose +

68 29 SEPTEMBER 2006 4) DRfructase, + 5) sucrosg s £) ingsifol + 7) L-rhamnose - 8) D-mannitoi +
9) D-raffinose + +: positive, : slightly positive, -: negative) (4) Physiological properties The
physiologicalipropettiesof dbe stainareras: showstielow.

Aerial hyphae that bore spirales is extended from
vegetative hypha in this strain. Spore chain consisting of
about 10 to 20 of columnar spores are formed at the edge of
the ripened aerial hyphae. The size of the spores is about
0.7 X 1.0 um, the surface of the spores is smooth, and
specific organs such as sporangium, sclerotium and
flagellum are not observed.

(2) Cultural characteristics on various media

Cultural characteristics of the strain after
incubation at 28°C for two weeks on various media are shown
below. The color tone is described by the color name and
codes which are shown in the parenthesis of the Color
Harmony Manual (Container Corporation of America).

1) Yeast extract-malt extract agar medium

The strain grew well, the aerial hyphae grew up on the
surface, and light gray spores (Light gray; d) were
observed. The reverse side of colony was Light melon
yellow (3ea). Soluble pigment was not produced.

2) Oatmeal agar medium

The strain grew in the middle level, the aerial hyphae
grew slightly on the surface, and gray spores (Gray; g)
were observed. The reverse side of colony was Nude tan

(4gc) or Putty (1 1/2ec). Soluble pigment was not produced.
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(a) Range of growth temperature (yeast extract-malt extract agar medium, incubation for 2 weeks)
12C to 37C (b) Range of optimum temperature (yeast extract-malt extract agar medium, incubation for
2 weeks) 21C to 33C (c) Liguefaction of gelatin (glucose-peptone-gelatin agar medium) negative (d)
Coagulation of milk (skim milk agar medium) negative (e) Peptonization of milk (skim milk agar
medium) negative (f) Hydrolysis of starch (inorganic salt-starch agar2fegliriiFp@sitve ()d~ormation
of melanoid pigment (e%ptonel%ryeast eit{qcé-t g%@ agar medrklér&g%gative (tyrosine medium) negative

(h) Production of h drogéjﬁ iiffice (Sgptone-yeasPe%?gcﬁ- Iron agar medium) negative 69 29

SEPTEMBER 2008, {i) B@PQEHO'&%Q“E%% i@rog%%o%@ﬂ%qoﬂ%@%a ' ﬂiHaE?r) negative (j)
Sodium chloride tolerance (yeast extract-malt extract agar medium, incubation for 2 weeks) grown at
a salt contentrof 4% pr lass (5 Ehesraiaxenomy &lz-diaminapinelitacichand. glycine were detected
from the cell wall of the present strain. It is considered that the present strain is a strain of the genus
Streptomyces fions thesalbevecmeptioned mikcsobialvchatdcteristies. Aoeordiagly, theopgrebeént

pigment was not produced.

4) Glycerol-asparagine agar medium

The strain grew well, the aerial hyphae grew up on the
surface, and white spores (White; a) were observed. The
reverse side of colony was Pearl pink (3ca). Soluble
pigment was not produced.

5) Peptone-yeast extract-iron agar medium

The strain growth was bad, and the aerial hyphae did
not grow on the surface. The reverse side of colony was
Light melon yellow (3ea). Soluble pigment was not produced.

6) Tyrosine agar medium

The strain grew well, the aerial hyphae grew up on the
surface, and white spores (White; a) were observed. The
reverse side of colony was Pearl pink (3ca). Soluble
pigment was not produced.
(3) Utilization of wvarious carbon sources

Various carbon sources are added in Pridham-Gottlieb
agar medium, growth of the strain after incubation at 28°C

for two weeks are shown below.

1) L-arabinose +
2) D-xylose +
3) D-glucose +
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inventors have named the present microbial strain as Streptomyces sp. Mer-11107 and have
deposited the strain as FERM P-18144 at the National Institute of Bioscience and
Human-Technology Agency of Industrial Science and Technology. 2. Fermentation method of
producing microorganism The physiologically active substance 11107D according to the present
invention can be produced by inoculating the strain on a nutrition sodrizedfieditiBaRd £af§ing out
aerobic fermentatigg. ED% l;s{[lrgjcnofo(g producjrng the physiologically active substance 11107D is not
limited to the above-mentionéed sstrain, and any strain belonging to the genus Streptomyces and
having an ability of pradycing; 11107D can,be used in the present invention. The fermentation method
of the above-mentioned 70 29 SEPTEMBER 2006 microorganism is according to the general
fermentation method ofhBidareenrganism, but it is preferably carried out under aerobic conditions such
as shaking culture or aeration-agitation fermentation using liquid medium. The medium used for
culture may be a mediums Bentairirg a nutrition source which can be utilized by microorganism
belonging the genus Streptomyces, therefore all of various synthetic, a semi-synthetic medium, an
organic medium and HekecdrPle utilized. As the carbon source in the medium composition, there
can be used a singl)e (l)d'_ar cﬂiﬂbig%tion of glucose, sucrose, fructose, glycerin, dextrin, starch,
molasses, soybean oi and the Tike. A

(+: positive, *: slightly positive, -: negative)
(4) Physiological properties

The physiological properties of the strain are as
shown below.
(a) Range of growth temperature (yeast extract-malt extract
agar medium, incubation for 2 weeks) 12°C to 37°C
(b) Range of optimum temperature (yeast extract-malt
extract agar medium, incubation for 2 weeks) 21°C to 33°C
(c) Liquefaction of gelatin (glucose—-peptone—gelatin agar
medium) negative
(d) Coagulation of milk (skim milk agar medium) negative
(e) Peptonization of milk (skim milk agar medium)
negative
(f) Hydrolysis of starch (inorganic salt-starch agar
medium) positive
(g) Formation of melanoid pigment (peptone-yeast extract-
iron agar medium) negative
(tyrosine medium) negative
(h) Production of hydrogen sulfide (peptone-yeast extract-

iron agar medium) negative
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the nitrogen source, there can be used a single or a combination of organic nitrogen sources such as
pharma media, peptone, meat extract, soybean powder, casein, amino acid, yeast extract and urea,
and inorganic nitrogen sources such as sodium nitrate and ammonium sulfate. Additionally, for
example, there can be added and used salts such as sodium chloride, potassium chloride, calcium
carbonate, magnesium sulfate, sodium phosphate, potassium phosphate BRGIGBER chlobide; heavy
met_al salts, vi'tgnﬁremsausc choa};s ‘Q?WJQ&%Q%E% tnﬁc%%sna%r .ilrzlurthero\{v en 1:)ot§;16r1nsigglil§n remarkable
during cultm(e, various leoamlng agenfas can bé appropriately addéd i the medium as necessary.
When the dgfqaming agent is,addegh it is required to set at a concentration for not adversely 71 29
SEPTEMBER 2006 affecting the production of an objective substance, and for example, the use
concentratiqn is desirally 01059 o tessoTbe ghltdre Ganghitiorecan be wpprapriately setected within
the range at which the microbial strain grows well and can produce the above-mentioned substance.
For exampleg ke pEicofianmedivim i abomt 5 -9 Zand:pheferablyomearby atiedtral 44 general. The
temperature of fermentation is usually kept at 20C to 40C and preferably 28C to 35C. The
fermentatiofi Petidl s abodt2 15 84fYS, and usually about 3 to 5 days. The above-mentioned
fermentatioré?rc{o itions([can be suitably changed in accordance with the kind and property of

X

microorgani usec(f,meO érnal' conditions and the like, and it is needless to say that an

LL-diaminopimelic acid and glycine were detected from
the cell wall of the present strain.

It is considered that the present strain is a strain
of the genus Streptomyces from the above-mentioned
microbial characteristics. Accordingly, the present
inventors have named the present microbial strain as
Streptomyces sp. Mer—-11107 and have deposited the strain as
FERM P-18144 at the National Institute of Bioscience and
Human-Technology Agency of Industrial Science and
Technology.

2. Fermentation method of producing microorganism

The physiologically active substance 11107D according
to the present invention can be produced by inoculating the
strain on a nutrition source medium and carrying out
aerobic fermentation. The strain for producing the
physiologically active substance 11107D is not limited to
the above-mentioned strain, and any strain belonging to the
genus Streptomyces and having an ability of producing
11107D can be used in the present invention.

The fermentation method of the above-mentioned
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optimum condition can be selected. The physiologically active substance 11107D of the present
invention which was accumulated in the cultured broth can be collected by usual separation
procedures utilizing its property such as a solvent extraction method and an absorbing resin method.
The physiologically active substance 11107D can also be prepared, for example, by using a
microorganism belonging to the genus Streptomyces (for example, $reptMiyeEsEsp. AB-A704 strain

(FERM P-1899?%C))g£1d usins%llle subgance t([the ompound d?sc ibed in Exgméjle A4 of WO
[o]

02/060890,%%05 oWITin R& erér?tia?g%np][élg 610 16%93.%?6}%%8 n ?nrenﬁﬁ(r)l(} for the bioactive

substance General methads.for gg@g@p&gla%gu rlf{ca{ignﬁy\élg% 17539%?/ SEPTEMBER,2006 are used
c

for isolation of microbial metabolites from the cultured broth can be employed in order to collect
11107D fromthe cultred medivaafterdhe fernmentatonsHzor i exarple; theresan be corresponded all
methods such as extraction by an organic solvent typically using methanol, ethanol, butanol, ethyl
acetate or chdureforan vatiotis tkinds 6tiohsexchange cheomatobiaphyd gekfiliration dHrematography
using Sephadex LH-20; the treatment of adsorption and desorption by absorption chromatography
typically usiigactiVe Camsbn OF sifich §EFST BRPthir SayertitomAtsgraphy: b High performance liquid
chromatogrg@& :tLytpicaIIy using a reﬁersE pgase colu n, tozghés.bli/urther the rpguarigii:g%on methods for

11107D aré not' spacitically linited to the méthods shown Hare. 2 <00

belonging the genus Streptomyces, therefore all of various
synthetic, a semi-synthetic medium, an organic medium and
the like can be utilized. As the carbon source in the
medium composition, there can be used a single or a
combination of glucose, sucrose, fructose, glycerin,
dextrin, starch, molasses, soybean oil and the like. As
the nitrogen source, there can be used a single or a
combination of organic nitrogen sources such as pharma
media, peptone, meat extract, soybean powder, casein, amino
acid, yeast extract and urea, and inorganic nitrogen
sources such as sodium nitrate and ammonium sulfate.
Additionally, for example, there can be added and used
salts such as sodium chloride, potassium chloride, calcium
carbonate, magnesium sulfate, sodium phosphate, potassium
phosphate and cobalt chloride; heavy metal salts, vitamins
such as vitamin B or biotin, if necessary. Further, when
foaming is remarkable during culture, various defoaming
agents can be appropriately added in the medium as
necessary. When the defoaming agent is added, it is

required to set at a concentration for not adversely
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The compound 11107D can be isolated and purified by using these methods alone or in combination
or repeatedly using them. Next, the preparation for the compounds of the formula (1) other than
11107D will be elucidated. The compounds of the formula (I) can be synthesized from 11107D
isolated and purified as a starting compound by converting the hydroxyl group and/or acetoxy group of
the compound according to general organic synthetic procedures. TypicalBXamMplis ¢fGhé synthesis

methods are A. a_preparation for an urethane derivative,.B. a preparation for a thiourethane
B Ty S SR EAHER 3005 her Seamie- D1 o pips

. . . e u nc an or.
derivative, €. a prepargtlo 6 ether dervative, D, & prepara]ilon for an
ester der.'Vaé'XQmﬂf—k & Preparafon fQBF}M@PQQH%EStfé Q&QEHQ%@BSP@%@ sester derivative, F. a
preparation for a sulfuric ester or amidosuifuric ester derivative, G. a preparation for a halogen
derivative, H. a preparation for-a suifenic €ster derivativeab@rpreparation,fos an<emise derivative, and
J. a preparation for an oxo-derivative by oxidation of a hydroxyi group. The introduction and removal
of a protecting gioup-foe arlayelvexyi grolys can becanded obt. atceortding to nee by Hed nethod
described in document (Protective Groups in Organic Synthesis, T. W. Greene, John Wiley & Sons,

Inc. 3rd Edifi8f) GP& nitROY aRalodBus MREFetBeWhite A8 PediRg oithe typé BF tHepBRing group
and the staQi}Ilité/ ogﬁh% gognpound relating 1o Ct)r&% %reggraéion. The comgaoungf 391: rtlhe% ;qgglula () can be

medium 1s and prefera

neutral in general. The temperature of fermentation is
usually kept at 20°C to 40°C and preferably 28°C to 35°C.
The fermentation period is about 2 to 8 days, and usually
about 3 to 5 days. The above-mentioned fermentation
conditions can be suitably changed in accordance with the
kind and property of microorganism used, external
conditions and the like, and it is needless to say that an
optimum condition can be selected. The physiologically
active substance 11107D of the present invention which was
accumulated in the cultured broth can be collected by usual
separation procedures utilizing its property such as a
solvent extraction method and an absorbing resin method.

The physiologically active substance 11107D can also
be prepared, for example, by using a microorganism
belonging to the genus Streptomyces (for example,
Streptomyces sp. AB-1704 strain (FERM P-18999)) and using
11107B substance (the compound described in Example A4 of
WO 02/060890, as shown in Referential Examples 6 to 10.
3. Purification method for the bicactive substance

General methods for separation and purification which
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prepared by using the introduction and removal reactions for the hydroxyi-protecting group and the
preparation described above in a suitable combination. More specifically, the compounds of the
formula (I) in which R3, R6, R7 and R21 are the substituents listed in above- mentioned 9) can be
prepared by using the preparation for a urethane derivative, a thiourethane derivative, an
amidosuifuric ester or an amine derivative; those in which R3, R6, RZ%rgFR2EMipE the Sllbstituents

listed in above- mentioned 2) to 5) can be prepared by using the preparation for an ether derivative;
those in AICRICRE Ko oAt Ao BEPTENEEN Ao G e b ethers haied i
above-menggq%@)eaarbpgtgreggﬁeq)gy a%wgotps&)r%a@yaeéort%n ester defivative; those in which
R3, R6, R7 and R21 are the substituents listed in above-mentioned 11) to 13) can be prepared by
using the preparatior ford phespharicasier arramidophesphericestet defivative;rthose in which R3,
R6, R7 and R21 are the substituents listed in above-mentioned 10) can be prepared by using the

preparationdspasuturic estet of snifdrsic cesteedevative; thbsenin Whicts RSURB, RY and R21 are the
substituents listed in above-mentioned 8) can be prepared by using the preparation for a halogen
derivative; tAd5E i winth RE, Wb, BEaRd R2I°HrENE stbBtitaentsvistsd it absvé#éttioned 7) can
be prepare% PX Using t ntroduction ﬁngl r%moval reacg_lonc%gf a#]sﬁdroxyl-%)}%(ghng group; and the

oxo-derivativé in which lél,ci?{%,o 7 &nd B21%76 the substifients fisted I above-mentioned 1) can be

kinds of ion-exchange chromatography; gel filtration
chromatography using Sephadex LH-20; the treatment of
adsorption and desorption by absorption chromatography
typically using active carbon or silica gel or by thin
layer chromatography; or high performance liquid
chromatography typically using a reverse phase column, to
this. Further, the purification methods for 11107D are not
specifically limited to the methods shown here.

The compound 11107D can be isolated and purified by
using these methods alone or in combination or repeatedly
using them.

Next, the preparation for the compounds of the formula
(I) other than 11107D will be elucidated.

The compounds of the formula (I) can be synthesized
from 11107D isolated and purified as a starting compound by
converting the hydroxyl group and/or acetoxy group of the
compound according to general organic synthetic procedures.
Typical examples of the synthesis methods are A. a
preparation for an urethane derivative, B. a preparation

for a thiourethane derivative, C. a preparation for an
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prepared by using the preparation for an oxo-derivative by oxidation of a hydroxyi group. Next,
synthetic methods for preparing the compounds of the formula (I) will be elucidated. A. A preparation
for a urethane derivative ~1 AO 0 'O OH /~ Step Al O OR6A OH 0 O OR21A O 0 OH O ORM OH
OR16A 11107D (IA) 7529 SEPTEMBER 2006 OH 0 OR6A RF OACI Step A2 ORz1A O O O OR3A
Step A3 OR16A (IIA) RN: 0 NH 10l R: ARNZ RN: A O O OR6B RNZN GFDRBYBER St A4

ether derivative, D. a preparation for an ester derivative,
E. a preparation for a phosphoric ester or amidophosphoric
ester derivative, F. a preparation for a sulfuric ester or
amidosulfuric ester derivative, G. a preparation for a
halogen derivative, H. a preparation for a sulfonic ester
derivative, I. a preparation for an amine derivative, and J.
a preparation for an oxo-derivative by oxidation of a
hydroxyl group. The introduction and removal of a
protecting group for a hydroxyl group can be carried out
according to need by the method described in document
(Protective Groups in Organic Synthesis, T. W. Greene, John
Wiley & Sons, Inc. 3rd Edition) or a method analogous
thereto, while depending on the type of the protecting
group and the stability of the compound relating to the
preparation. The compounds of the formula (I) can be
prepared by using the introduction and removal reactions
for the hydroxyl-protecting group and the preparation
described above in a suitable combination. More
specifically, the compounds of the formula (I) in which R?,
Ra R’ and R?! are the substituents listed in above-
mentioned 9) can be prepared by using the preparation for a
urethane derivative, a thiourethane derivative, an
amidosulfuric ester or an amine derivative; those in which
R3, Ra R’ and R?! are the substituents listed in above-
mentioned 2) to 5) can be prepared by using the preparation

for an ether derivative; those in which R3, R6, R’ and R?
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OR216 O OR21c O O O 0 OR3B 0 ORsc OR16B OR16¢ (llIIA) (IVA) 0 RN1 A RNZN 0 OR6D Step
A5 ORz1D O O O OR3D OR16D (VA) Inthe formula, R3A, R6A, R16A and R21A each represents a
hydrogen atom or a protecting group, provided that R3A, R6A, R16A and R21A do not concurrently
represent hydrogen atoms; R3B, R6B, R16B and R21B each represents a hydrogen atom, a
protecting group or a group represented by the formula RFO-CO- (wheréiRIREYEHRsEntS@n

optionally substituted C6- 14 aryl group), praovided. that R3B, R6B, R16B and R21B do not
concurrentl;‘?1 Feepr%%gntsﬁly%sr%jgf él (?tmsg;llgigqﬁéjg ﬁ?LG&%)nxﬁéRElfétégghe ?epgrzasecr?trs1 a%ﬁydrogen atom,

a pfOteCtin%Qf R 2 1grouR represented by fhe fermyla RNIRNZN-GQs (wherein,RNJand 76 29
SEPTEMBER 2006 RNZ each represents the group as defined above) ; and R3D, R6D, R16D and

R21D eachugpresents ahydrogeh atwm ok a grouprrepsesented by dhe farguda RNIRN2N-CO-

(wherein RN1 and RN2
in above-mentioned 11) to 13) can be prepared by using the
preparation for a phosphoric ester or amidophosphoric ester
derivative; those in which R?, R6, R’ and R?! are the
substituents listed in above-mentioned 10) can be prepared
by using the preparation for a sulfuric ester or sulfonic
ester derivative; those in which R?®, R®, R’ and R?! are the
substituents listed in above-mentioned 8) can be prepared
by using the preparation for a halogen derivative; those in
which R®, R®, R’ and R?! are the substituents listed in
above-mentioned 7) can be prepared by using the
introduction and removal reactions of a hydroxyl-protecting
group; and the oxo-derivative in which R?®, R°, R’ and R?* are
the substituents listed in above-mentioned 1) can be
prepared by using the preparation for an oxo-derivative by
oxidation of a hydroxyl group.

Next, synthetic methods for preparing the compounds of

the formula (I) will be elucidated.

A. A preparation for a urethane derivative
O

/Jko OH

OR3A

11107D (1A)

75



each represents the group as defined above). The step Al is a step for preparing the compound of the
formula (I1A). This step is carried out by protecting the hydroxyl group(s) of 11107D. The reaction for
protecting the hydroxyl group(s) is carried out according to a procedure well known in organic
synthetic chemistry, while being selected depending on the type of the protecting group. Examples of
the protecting group are 1-ethoxyethyl, tetrahydropyranyi, 1-methyl-l2hetioxyaiEERL-¢5 06
chloroethoxy) ethyl, 1-methoxycyclohexyl, 4- methoxytetrahydropyranyi,
4-methoxytetrahydrothiopyranyi, 4-methoxytetrahydrmlhi pyranyi SR$-di xide, methoxymethyi,
methyithiomethyi, methoxyethoxymethyi, trichioroethexyirfiethyi, trimewyisidyiethyi,

triisopropyisityt,-methyl-di-t ) nzyl, p=methoexybenzyi, p-
methyibenzyi, p-nitrobenzyt, ] Arip) jy. All oseartaof the hydroxyl groups can
be appropriately protected bylthese protgsting groups. For example, hydroxyl-protected derivatives

protected 77 29 SEPTEMBER 2006 by r?.Aethoxyethyl, tetrahydropyranyi, 1-methoxycyclohexyl,
4-methoxytetrahydropyranyi, 4-methoxyfet|)ahydrothiopyranyi or
4-methoxytetrahydrothiopyranyi-S,S-djoxide can beNJ,s\l¥|nthesized by treating 11807D with a
corresponding vinyl re. L RN2 Ryt L
ORGB :

o O N~ O

ORSC

(VA)

In the formula, Ryﬁ IﬁA, R'** and R?*™ each represents a

hydrogen atom or a protecting group, provided that R, R®%,

R and R*™ do not concurrently represent hydrogen atoms;
R, R°®, R' and R?'® each represents a hydrogen atom, a
protecting group or a group represented by the formula
R'0-CO- (wherein R" represents an optionally substituted Cg_
14 aryl group), provided that R, R°®, R'® and R?*'® do not
concurrently represent hydrogen atoms; R, R®¢, R and R*'¢

each represents a hydrogen atom, a protecting group or a

group represented by the formula RMRYN-cO- (wherein RM™ and
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ether such as ethyivinyi ether or dihydropyran in the presence of an acid. Exampies of the acid are
general acids including organic acids such as pyridinium p- toiuenesuifonate (PPTS),
p-toiuenesuifonic acid, camphorsulfonic acid, acetic acid, trifiuoroacetic acid or methanesulfonic acid;
and inorganic acids such as hydrogen chloride, nitric acid, hydrochloric acid or sulfuric acid. Among
them, a preferred example is pyridinium p- toiuenesuifonate (PPTS), 3StolstiESYBaRic A¢ibor
camphorsulfanic acid. The solvent used in the reaction is_not specifically limited, butan igert solvent
hich Gannb 60y rebEE it & St ALl s Jost RO RCIas ot SUH Sahénts afe ethers

such as tetpahydrofyran; diethylether, diisoprapyi ethes, digxane @and dimethoxyethane; halogenated

hydrocarbons such as dichioromethane, chloroform, carbon tetrachloride and 1,2- dichioroethane;
hydrocarbons suehl asthexane, benrzenerand d0lHEE ketones suth asiacetdheaant rigthyl ethyl
ketone; nitrites such as acetonitrile; amides such as N,N- dimethyiformamide, N,N-dimethyiacetamide,
N-methyl-2epyridonecarak kexaméthyiphiosphoramide fand uifdxides such as dimethyi suifoxide, of
which a preferred example is 78 29 SEPTEMBER 2006 dichioromethane, chloroform or
tetrahydrofuran. TheSredctiBniime s Fo Mirfites ¥6 SRIEEHNE préferadfaCdas t&3 days. The

reaction temperature is a te ature..of -78C to heating under . reflux and is preferably room
%uormu? r{;ﬁﬁ efh%hs s%%pacﬁgug%arled ou%( %y p].po%ec%l%g

r ..
temperature. e amoun% (0) vinyl etner an

the hydroxyl group(s) of 11107D.

The reaction for protecting the hydroxyl group(s) is
carried out according to a procedure well known in organic
synthetic chemistry, while being selected depending on the
type of the protecting group.

Examples of the protecting group are l-ethoxyethyl,
tetrahydropyranyl, 1l-methyl-l-methoxyethyl, 1-(2-
chloroethoxy)ethyl, l-methoxycyclohexyl, 4-
methoxytetrahydropyranyl, 4-methoxytetrahydrothiopyranyl,
4-methoxytetrahydrothiopyranyl S, S-dioxide, methoxymethyl,
methylthiomethyl, methoxyethoxymethyl,
trichloroethoxymethyl, trimethylsilylethyl,
trimethylsilylethoxymethyl, tert-butyldimethylsilyl,
triethylsilyl, diethylisopropylsilyl, trimethylsilyl,
triisopropylsilyl, methyl-di-tert-butylsilyl,
diphenylmethylsilyl, benzyl, p-methoxybenzyl, p-—
methylbenzyl, p-nitrobenzyl, p-chlorobenzyl and
triphenylmethyl. All or part of the hydroxyl groups can be
appropriately protected by these protecting groups.

For example, hydroxyl-protected derivatives protected
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in the reaction are 1 to 200 equivalents and 0.05 to 2 equivalents, and preferably 30 to 50 equivalents
and 0.1 to 0.3 equivalent, respectively, to 11107D. Examples of other protecting groups are
methoxymethyi, methyithiomethyi, methoxyethoxymethyi, trichioroethoxymethyi, trimethyisilyiethyi,
trimethyisilyiethoxymethyi, tert-butyidimethyisilyi, triethyisilyi, trimethyisilyi, diethylisopropyisilyi,
triisopropyisilyi, di-tert-butyimethyisilyi, diphenyimethyisilyi, benzyl, p2mefiaxXybEREH, p-Omethyibenzyi,

p-nitrobenzyi, p-chiorobenzyi and trijphenyimethyi. Such hydrgxyl-protected derivatives can be
(}ég 1 e%hoxa}lse%é}rlt}lfj Pmr%W%rgpc\ﬁf&Pd\éw Cl m {%o %/ilcjzgrc%o i

synthesized by reacting arting materia , bromide or tr] omethanegulfonate of the

respective profecting.greups i the.Rresence,of  base The hase.is aganeraliiggnic hase or

inorganic base. Examples of the organic base are an aromatic base such as imidazoie,
4-(N,N-dimethyiamiae)pysdine(the 4 dimethyiamiaopyridine N, Noglimeihyiaminepyridine and
dimethyiaminopyridine used in the present specification have the same meaning), pyridine,
2,6-iutidine @y 7012 SEPT EMBER<2006" ¢ollidine7 A tertiany antige sacirasN-nethyipipéeridine, N-
methyipyrrolidine, triethyiamine, trimethyiamine, di-iso- propyiethyiamine, cyciohexyidimethyiamine, N
methyimorgholifé o?ﬁ%b%?diﬁ?é?%}iﬁﬁﬁ?ﬂ)nﬁﬁ%ﬁiéﬁe; 1 BHCGIRYY athiné shfit as
di-iso-butyiaming or. dicyglohexylamine; an aliylithium such as methyllithium ot - 41
acids including organic acids such as pyridinium p-
toluenesulfonate (PPTS), p-toluenesulfonic acid,
camphorsulfonic acid, acetic acid, trifluorocacetic acid or
methanesulfonic acid; and inorganic acids such as hydrogen
chloride, nitric acid, hydrochloric acid or sulfuric acid.
Among them, a preferred example is pyridinium p-
toluenesulfonate (PPTS), p-toluenesulfonic acid or
camphorsulfonic acid. The solvent used in the reaction is
not specifically limited, but an inert solvent which cannot
easily react with a starting material is desirable.
Examples of such solvents are ethers such as
tetrahydrofuran, diethyl ether, diisopropyl ether, dioxane
and dimethoxyethane; halogenated hydrocarbons such as
dichloromethane, chloroform, carbon tetrachloride and 1,2-
dichloroethane; hydrocarbons such as hexane, benzene and
toluene; ketones such as acetone and methyl ethyl ketone;
nitriles such as acetonitrile; amides such as N, N-
dimethylformamide, N,N-dimethylacetamide, N-methyl-2-

pyridone and hexamethylphosphoramide; and sulfoxides such

as dimethyl sulfoxide, of which a preferred example is
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butyllithium; a metal aikoxide such as sodium methoxide or sodium ethoxide. Examples of the
inorganic base are an alkali metal hydride such as sodium hydride or potassium hydride; an alkaline
earth metal hydride such as calcium hydride; an alkali metal hydroxide such as sodium hydroxide or
potassium hydroxide; an alkali metal carbonate such as sodium carbonate, potassium carbonate or
cesium carbonate; and an alkali metal hydrogen carbonate such as 86diaaP bidésbanatée OPreferred

examples of the hase ol the protection of fhe hydtoxylgroup by a sl protectiag group are an
aromatic base SUC% as imi azoﬁé or 4- %Ilmet ylamlnopyrld:me, ano?a ertary amine such as

triethyiaming. The sglyept ysed in the reagtienis nof spegificallyfimited, but poe yyhich does not easily

react with a starting material is desirable. Examples of such solvents are the above-mentioned inert
solvents, ofauRich @ preferred example isstetrabydrofuianr dichiosomethansafoerature
N,N-dimethyiformamide. The reaction time is 10 minutes to 3 days and is preferably 1 day to 2 days.
The reactionftenjjigature is astemperatude of &30 tocheatihgivnger<8B:281SEPFEMBER 2006 reflux
and is preferably -10C to 50C. The amounts of the chloride, bromide or trifiuoromethanesulfate and
the base us&dirfthareattion 21 18128 Eqtivalerits and 0'5 to 3B EquiTARNES Heferaly 1 to 15
equivalents .a}lndt(%.eS toe20 gggivalepés,lre%%e%tg/glyé t% %\17%97%,615'% Qxd{fx&grtogpzs of 11107D can
be selectivejly protec]tﬁedal Sy se%cﬁng the reagen and equwa?ence thereot -

equivalents, and preferably 30 to 50 equivalents and 0.1 to
0.3 equivalent, respectively, to 11107D.

Examples of other protecting groups are methoxymethyl,
methylthiomethyl, methoxyethoxymethyl,
trichloroethoxymethyl, trimethylsilylethyl,
trimethylsilylethoxymethyl, tert-butyldimethylsilyl,
triethylsilyl, trimethylsilyl, diethylisopropylsilyl,
triisopropylsilyl, di-tert-butylmethylsilyl,
diphenylmethylsilyl, benzyl, p-methoxybenzyl, p-
methylbenzyl, p-nitrobenzyl, p-chlorobenzyl and
triphenylmethyl. Such hydroxyl-protected derivatives can
be synthesized by reacting a starting material with a
chloride, bromide or trifluoromethanesulfonate of the
respective protecting groups in the presence of a base.
The base is a general organic base or inorganic base.
Examples of the organic base are an aromatic base such as
imidazole, 4-(N,N-dimethylamino)pyridine (the 4-
dimethylaminopyridine, N,N-dimethylaminopyridine and
dimethylaminopyridine used in the present specification

have the same meaning), pyridine, 2,6-lutidine or
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for use in the protection of the hydroxyi groups. For example, a compound in which the hydroxyi
groups at the 3- position and 21-position are selectively protected can be obtained by carrying out the
reaction at room temperature using chiorotriethyisiiane, triethyiamine and 4- dimethyiaminopyridine in
dichioromethane or using tert- butyichiorodimethyisilane and imidazoie in N,N- dimethyiformamide. In
this procedure, for example, the hydroxyi group at the 3-position carclse SERTHVEIY Rprofénied by
controlling the equivalence of_ chiorotriethyisilane or tert-butyichiorgdimethyisilane. Further, it is
possible that o Sk thice 6f the 1oL hYFORi G oS ard Rrotetied By & Syt graup dnd then the
other two of,ane; Pydroxyi.aroyp s protected iy the: above-mentioned athoxyethyi of the like. The step

A2 is a step for preparing the compound of the formula (I1A). This step is carried out by converting the

acetoxy groppaafthe ebgnpound of the forenda (1AJ) inte ttheihyerexy greup by the treatment of a base
in aninert 81 29 SEPTEMBER 2006 solvent. Examples of the base used herein are inorganic bases

including amalikali hvestainadridessich ds Sodidm (kyidridiehor] potassium hidiide;sarealkaline earth metal
hydride such as calcium hydride; an alkali metal hydroxide such as lithium hydroxide, sodium

hydroxide of POtIESRI hydidiGde HiT afidlichhetaf Barlionite 8ddas fithium carbonate, sodium

carbonate of polassiym caybonate an akalimetal DYdrogen. .y s methyllithium or

butyllithium; a metal alkoxide such as sodium methoxide or
sodium ethoxide. Examples of the inorganic base are an
alkali metal hydride such as sodium hydride or potassium
hydride; an alkaline earth metal hydride such as calcium
hydride; an alkali metal hydroxide such as sodium hydroxide
or potassium hydroxide; an alkali metal carbonate such as
sodium carbonate, potassium carbonate or cesium carbonate;
and an alkali metal hydrogen carbonate such as sodium
bicarbonate. Preferred examples of the base for the
protection of the hydroxyl group by a silyl protecting
group are an aromatic base such as imidazole or 4-
dimethylaminopyridine; and a tertiary amine such as
triethylamine. The solvent used in the reaction is not
specifically limited, but one which does not easily react
with a starting material is desirable. Examples of such
solvents are the above-mentioned inert solvents, of which a
preferred example is tetrahydrofuran, dichloromethane or

N, N-dimethylformamide. The reaction time is 10 minutes to
3 days and is preferably 1 day to 2 days. The reaction

temperature is a temperature of -78°C to heating under
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carbonate such as sodium bicarbonate; and a metal alkoxide such as lithium methoxide, sodium
methoxide, sodium ethoxide or potassium tert-butoxide, as well as bases such as guanidine or
ammonia. Preferred examples of the base are potassium carbonate and guanidine. Examples of the
inert solvent used herein include, in addition to the above-mentioned inert solvents, an alcohol
solvent such as methanol, ethanol, isopropanol or tert- butanol, and wate3EPAE3E&8mventscan be
used in combination as a mixture. A preferred sglvent is an  alcohol solvent or a mixéure of an alcohol

and a halogeh S8ReRf TheSeREAGT iR 10Minutes to B days and is Prafeibly 30 Mifutes to 1
day. The reagtion temperajuse: 52 lemperature of s78C o heating underreflux,andis Jreferably

room temperature. The amount of the base used in the reaction is 1 to 10 equivalents and preferably
2 to 5 equivalentsita the compotindof the formula (1A). The steplAGis astep torpreparitg the
compound of 82 29 SEPTEMBER 2006 the formula (IllA). This step is carried out by treating the
hydroxyi greupoftheceompomksithelfdsmdlat#lA) Switlera ichidreformate defivativiecor2 0
carbonyidiimidazoie in the presence of a base. Exagli):les of the chioroformate derivative are

4-nitrophen§Pehigdtemiate, pRemft Chidiotdrmadte, 4-thfbfBphenyi chioroformate, 4-bromophenyi

chioro_formate andg%,é-qling@%@etﬂyigcrhi%rogoro t?.ll% plggnofkgrée Qgﬁ% are ;rfheeig}bove-mentioned
organic bases an a}/ses, O]QWPIICh, or example,

morg%tnlc

protected by selecting the reagent and equivalence thereof
for use in the protection of the hydroxyl groups. For
example, a compound in which the hydroxyl groups at the 3-
position and 2l1-position are selectively protected can be
obtained by carrying out the reaction at room temperature
using chlorotriethylsilane, triethylamine and 4-
dimethylaminopyridine in dichloromethane or using tert-
butylchlorodimethylsilane and imidazole in N,N-
dimethylformamide. In this procedure, for example, the
hydroxyl group at the 3-position can be selectively
protected by controlling the equivalence of
chlorotriethylsilane or tert-butylchlorodimethylsilane.
Further, it is possible that two or three of the four
hydroxyl groups are protected by a silyl group, and then
the other two or one hydroxyl group is protected by the
above-mentioned ethoxyethyl or the like.

The step A2 is a step for preparing the compound of
the formula (IIA). This step is carried out by converting
the acetoxy group of the compound of the formula (IA) into

the hydroxyl group by the treatment of a base in an inert
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diisopropyiethyiamine, 4-dimethyiaminopyridine, triethyiamine, pyridine, 2,6-lutidine or sodium hydride
is preferably used. The solvent used in the reaction is not specifically limited, but a solvent that does
not easily react with a starting material is desirable. Examples of such solvents are the
above-mentioned inert solvents, of which, for example, tetrahydrofuran, dichioromethane or
N,N-dimethyiformamide is preferably used. The amounts of the chiotdfosAateriesivative and base for
use in the rsegfgce)n are 1 to 10 equivalents and 1 to 20 equivalents, and preferably 1 to 5 equivalents
and 1to 10 equwarflen'ts, respectively, to the compound of the formula (11A). The reaction time is 10

minutes to 30 hougs,apd is-Rreferaply.1 o A hows The reacfion tempgratire is-a fermperature of - 78C
to heating under refiux and is preferably -10C to 50C. For the hydroxyi compound (IA) in which one to

three of OR3A,1QR6Ag QR16A rad OR21A hangaot beenr protestedsodheB3h29:SERTEMBER 2006
step Al, the hydroxyl groups can be converted into carbonic ester groups by the step AS. More
specifically fthé dyelioxyl groslipsdst the compouhd(fA)esthehthantthe hydgloxylegrouplat ee 7-position
can be converted into carbonic ester groups by the same way as the hydroxyl group at the 7-position

by treatmerft With'3'Ba8¥ AhdE chittofbtate: dBfivaive i Toeivaténts Eoegfording 0 ™he number

of ydroxy| roos,fo b Aeried iR cbole ¥ 9LoURe: TherJ3R A%ia,igh for preparing the

alkali metal carbonate such as lithium carbonate, sodium
carbonate or potassium carbonate; an alkali metal hydrogen
carbonate such as sodium bicarbonate; and a metal alkoxide
such as lithium methoxide, sodium methoxide, sodium
ethoxide or potassium tert-butoxide, as well as bases such
as guanidine or ammonia. Preferred examples of the base
are potassium carbonate and guanidine.

Examples of the inert solvent used herein include, in
addition to the above-mentioned inert solvents, an alcohol
solvent such as methanol, ethanol, isopropanol or tert-
butanol, and water. These solvents can be used in
combination as a mixture. A preferred solvent is an
alcohol solvent or a mixture of an alcohol and a halogen
solvent. The reaction time is 10 minutes to 5 days and is
preferably 30 minutes to 1 day. The reaction temperature
is a temperature of -78°C to heating under reflux and is
preferably room temperature. The amount of the base used
in the reaction is 1 to 10 equivalents and preferably 2 to
5 equivalents to the compound of the formula (IA).

The step A3 is a step for preparing the compound of
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the formula (IVA). This step is carried out by treating the carbonic ester of the formula (I11A) with an
amine (RN1RNZ2H) that can form a desired compound of the formula (I) in an inert solvent in the
presence of a base or with the amine alone. Examples of the amine used herein are methylamine,
ethylamine, propylamine, butylamine, octylamine, decylamine, cyciopropylamine, cyciopentylamine,
cyciohexylamine, dimethylamine, diethylamine, ethyimethylamine, ethyléRediaMBa® 2006
1,3-propanediamjne, 1,4-bu lamine,.. N,N-dimethylethylenediamine, N,N-dimethyl-l,3-
propanedia%anﬁe,%,ma%et yl-1, 1utan£%fbsmiﬁg,eﬁ,%—Sdigﬁmry]fejtﬁy eﬁggigk m%,reatlng
N,N-diethylsl;32pr gggg{@mg%o%N-cpfetngl,%gM mipe, NN Nz trimethylethyjenediamine,
N,N,N'-trimethyl-I,3- propanediamine, N,N,N'-trimethyl-l,4-butanediamine, N 84 29 SEPTEMBER 2006
ethyl-N',N'-gimgihyettylenesiaping: N-ethyk-NaN'teimethyt-4:3-propenediaigiaeole in
N-ethyl-N',N'-dimethyl-l,4- butanediamine, N,N,N'-triethylethylenediamine, N,N,N'-
triethyi-1,3-propapedizenine, NN N'fdethyl-, £ utadediaming; IN; Nediethyd-No-rrethglethylenediamine,
N,N- diethyl-N'-methyl-l,3-propanediamine, N,N-diethyl-N'- methyl-1,4-butanediamine,
N,N'-dimetHyRRE phehYRUAIEN ST @t R RFLd i ERYRRGHESTYRE S~ propaiédiamine,
N-benzyi-N,N'-dimethylethylenediamine, N- benzyl-N,N:-dimethyl-l,3-propanediamine, marpholine,
thiomorphoﬁ%&%ﬁi%gr;%rﬁﬁghede-%fgxl}gaﬁ%ﬁ%fgrgﬁoﬁr%-%? %IO]\'Zmé%g’ ﬁ%romoghényof

chloroformate and 2,4-dinitrophenyl chloroformate.

Examples of the base are the above-mentioned organic bases
and inorganic bases, of which, for example,
diisopropylethylamine, 4-dimethylaminopyridine,
triethylamine, pyridine, 2,6-lutidine or sodium hydride is
preferably used. The solvent used in the reaction is not
specifically limited, but a solvent that does not easily
react with a starting material is desirable. Examples of
such solvents are the above-mentioned inert solvents, of
which, for example, tetrahydrofuran, dichloromethane or
N, N-dimethylformamide is preferably used. The amounts of
the chloroformate derivative and base for use in the
reaction are 1 to 10 equivalents and 1 to 20 equivalents,
and preferably 1 to 5 equivalents and 1 to 10 equivalents,
respectively, to the compound of the formula (IIA). The
reaction time is 10 minutes to 30 hours and is preferably 1
to 4 hours. The reaction temperature is a temperature of -
78°C to heating under reflux and is preferably -10°C to 50°C.
For the hydroxyl compound (IA) in which one to three

of ORm, OR%, OR'®* and OR?® have not been protected in the
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dioxide, pyrrolidine, piperidine, piperazine, homopiperazine, 4-hydroxypiperidine,
4-methoxypiperidine, 1-methyipiperazine, 1-ethyipiperazine, 1-propyipiperazine, 1l-butyipiperazine,
1-isopropyipiperazine, 1- cyciobutyipiperazine, 1-cyciopentyipiperazine, 1- cyciohexyipiperazine,
1-cycioheptyipiperazine, 1- cyciooctyipiperazine, 1-(cyciopropylmethyi)piperazine, 1- benzyipiperazine,
1-methyihomopiperazine, 1- ethyihomopiperazine, 1-(2-aminoethyi)pg&okdiR& EVEZHN2 006

methylamino)ethyi)pyrrqlidin -é\%—a inopropyi)pyrrolidine, 1-(3-(N- meth Iamino)Lpfropyi) yrrolidine),
1-(2-aminoest ?ﬁpi%%r’id?ﬁ&é,e ?%]2% -We?h%g(r)nlll% e ayrf)plgpeer%?rrlle ,e(i’\-kéga%%{nté)prgf%yi ﬁBércl%ine,

1-(3-(N- me i piperidine) + 4 ino 'mglgréml' e S EMBER 2006
4-(2-(methy%a}}>ﬂmi%\%)gjt%k_)];B/iI%QrErE:%){r[?#:(;(ﬁ#e}j%]4%r(t§é g?nﬁggprogﬁﬁ)yr%orpholinf,%—%f?—( ! e

methylamingyprepyiymogphalipe), df (2-aminoeibyi)-dd methyipiperazinghan the
1-(3-aminopropyi)-4-methyipiperazine, 1- (3-(N-methylamino)propyi)-4-methyipiperazine, 1-amino-4-
methyipiperidide ck-methylamine-4-rmbthyipiperidine ob- ethyl-P¢Nanathglamifo)piperidine,
1-methylamino-4- propyipiperidine, 1-butyl-4-(N-methylamino)piperidine, 1-
(N,N-dimetiiyiamitib)piperdive, THRINS diethyidfintipetiaihes 3-(BYfoltiRA25pipsfidiHg, 4-
(Npillglt::‘rld|n-I-gl%plegreldlggp%-saln%lgg%u|g§cl drlré%,ts;[{gyl-tmﬁrwargw@lggmg%@lge, aniline, N-methylaniline,

chloroformate derivative in equivalents corresponding to

the number of hydroxyl groups to be converted into carbonic

ester groups.

The step A4 is a step for preparing the compound of
the formula (IVA). This step is carried out by treating
the carbonic ester of the formula (IIIA) with an amine
(RMR™H) that can form a desired compound of the formula
(I) in an inert solvent in the presence of a base or with
the amine alone.

Examples of the amine used herein are methylamine,
ethylamine, propylamine, butylamine, octylamine, decylamine,
cyclopropylamine, cyclopentylamine, cyclohexylamine,
dimethylamine, diethylamine, ethylmethylamine,
ethylenediamine, 1,3-propanediamine, 1,4-butanediamine,

N, N-dimethylethylenediamine, N,N-dimethyl-1,3-
propanediamine, N,N-dimethyl-1,4-butanediamine, N,N-
diethylethylenediamine, N,N-diethyl-1,3-propanediamine,
N,N-diethyl-1, 4-butanediamine, N,N,N’-

trimethylethylenediamine, N,N,N’-trimethyl-1,3-

propanediamine, N,N,N’-trimethyl-1,4-butanediamine, N-
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dimethyi-p-phenylenediamine, N,N-dimethyi-m- phenylenediamine,
N,N,N'-trimethyi-p-phenylenediamine, N,N,N'-trimethyi-m-phenylenediamine, 1-naphthylamine, 2-
naphthylamine, benzylamine, N-methyibenzylamine, phenethylamine, N-methyiphenethylamine,
2-picolylamine, 3- picolylamine, 4-picolylamine, N-methyl-2-picolylamine, N- methyl-3-picolylamine,
N-methyl-4-picolylamine, 2,5- diazabicycio[2.2.1]heptane, 2-methyl-27%5- diazabitypdie] 222 Vheptane,

3,8-diazabic{eytcfilgld{,._2[\11,]o§t,a_ngi %Qghl%ﬁg{a}lz écl%g{%%lo nonane, tl%xainﬁdes Igt the base are the

above-mentioned orgahic bases and’inorganic bases, o Whichj?or é@(a?nplé, diisopropylethylamine,

dimethylaminapyridine. rieshylamine,  pyriding.<2,6rutidine orgodium hydride is preferably used. 86 29
SEPTEMBER 2006 The solvent used in the reaction is not specifically limited, but a solvent that does
not easily react avithia startiag mateyial istdesirablel Exaniples of suchsglvents, are-the
above-mentioned inert solvents, of which, for example, tetrahydrofuran, dichioromethane or N,N-
dimethylforimantdé islpreferablycuwsate dhemdameunts Jf the dminetandlbdsetused in the reaction are 1
to 10 equivalents and 2 to 20 e%uivalents, and preferably 1.5 to 5 equivalents and 2 to 10

equivalents?igs‘?)%%ﬁ\}él?,j{%eche ccﬂﬁ%@ﬁ&%ﬁﬂ%’fﬁ%ﬁ (}I?&fyfk%q%ﬁéﬁﬁﬁﬁﬁle i 1]6'minute_s to 30

Lo a7 LR G o AR BRI R TBBIYG . 75C o e
methyl-1, 4-butanediamine, N,N’-dimethyl-N-
phenylethylenediamine, N,N’-dimethyl-N-phenyl-1,3-
propanediamine, N-benzyl-N,N’-dimethylethylenediamine, N-
benzyl-N,N’-dimethyl-1, 3-propanediamine, morpholine,
thiomorpholine, thiomorpholine-S-oxide, thiomorpholine-S,S-
dioxide, pyrrolidine, piperidine, piperazine,
homopiperazine, 4-hydroxypiperidine, 4-methoxypiperidine,
l-methylpiperazine, l-ethylpiperazine, l-propylpiperazine,
l-butylpiperazine, l-isopropylpiperazine, 1-
cyclobutylpiperazine, l-cyclopentylpiperazine, 1-
cyclohexylpiperazine, l-cycloheptylpiperazine, 1-
cyclooctylpiperazine, 1l-(cyclopropylmethyl)piperazine, 1-
benzylpiperazine, l-methylhomopiperazine, 1-
ethylhomopiperazine, 1-(2-aminoethyl)pyrrolidine, 1-(2-(N-
methylamino)ethyl)pyrrolidine), 1-(3-
aminopropyl)pyrrolidine, 1-(3-(N-
methylamino)propyl)pyrrolidine), 1-(2-aminoethyl)piperidine,
1-(2-(N-methylamino)ethyl)piperidine), 1-(3-
aminopropyl)piperidine, 1-(3-(N-

methylamino)propyl)piperidine), 4-(2-aminoethyl)morpholine,
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The compound of the formula (IVA) can also be prepared by treating the compound of the formula
(I1A) with an isocyanate in an inert solvent in the presence of a base and/or cuprous chloride. The
isocyanate is not specifically limited and includes, for example, ethyl isocyanate, methyl isocyanate
and phenyl isocyanate. Examples of the base are the above-mentioned organic bases and inorganic
bases, of which, for example, diisopropyiethyiamine, dimethyiaminopyriding, TiFiEthyiamines pyridine,

2,6-lutidine pr sgdium hydride is preferably used. . The. solvent used in the reaction is not specifically
limited, but g six veﬁ?r?a}[iyd{oae%lﬁg i%?%ﬁy ?génc?ﬂﬁ%ﬁogls g%hgélﬁnaﬁ&eirial is desirable. Examples of such

solvents 8729 SEPTEMBER 2006, are the qt;%]\ge_-rn@ntioned inert solvents, of which, for example,

tetrahydrofuran, dichioromethane or N,N- dimethylformamide is preferably used. The amounts of the
base and iseeyanatensed ip the-reaationsie Bitac00 equivatents asdiyto)20iequivalents, preferably
51to 20 equivalents and 3 to 10 equivalents, respectively, to the compound of the formula (I11A). In the
case wheremstiprods iahdoridelisused - the-amoonttheraof s 4 todOheguivalentsz ang préferably 2 to 6
equivalents. The reaction time is 10 minutes to 30 hours and is preferably 1 to 2 hours. The reaction
temperature i§ d teMF AR P 88L6Mehting UirderieRd? §ha 7 peferabf40T (6 50C. The

hydroxyt componeln hichone o frge of AR3A OROAQR)A.AELORZIA have not been

ethyl-4- (N-methylamino)piperidine, l-methylamino-4-
propylpiperidine, 1-butyl-4-(N-methylamino)piperidine, 1-
(N, N-dimethylamino)piperidine, 1-(N,N-
diethylamino)piperidine, 4-(pyrrolidin-1l-yl)piperidine, 4-
(piperidin-1-yl)piperidine, 3-aminoquinuclidine, 3-(N-
methylamino)quinuclidine, aniline, N-methylaniline, N,N-
dimethyl-p-phenylenediamine, N,N-dimethyl-m-
phenylenediamine, N,N,N’-trimethyl-p-phenylenediamine,
N,N,N'-trimethyl-m-phenylenediamine, l-naphthylamine, 2-
naphthylamine, benzylamine, N-methylbenzylamine,
phenethylamine, N-methylphenethylamine, 2-picolylamine, 3-
picolylamine, 4-picolylamine, N-methyl-2-picolylamine, N-
methyl-3-picolylamine, N-methyl-4-picolylamine, 2,5-
diazabicyclo[2.2.1]lheptane, 2-methyl-2,5-
diazabicyclo[2.2.1]lheptane, 3,8-diazabicyclo[3.2.1]octane
and 1,4-diazabicyclo[4.3.0]nonane.

Examples of the base are the above-mentioned organic
bases and inorganic bases, of which, for example,
diisopropylethylamine, dimethylaminopyridine, triethylamine,

pyridine, 2,6-lutidine or sodium hydride is preferably used.
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can be converted into a derivative having a plurality of urethane structures by converting those
hydroxyl groups into carbonic ester groups in the step AS and further converting them into
carbamoyloxy groups in the step A4. The step AS is a step for producing the compound of the formula
(VA). This step is carried out by subjecting the urethane derivative of the formula (IVA) to a
deprotection treatment mentioned below in an inert solvent. The dept6tettiei reaEdiivnAo0 the

protecting gé%%ps of the ngdmé%l q_rgugﬁé/aggggte&%%%i%% onoi;pest %3%0 the protecting group but is

carried out by a method well'Kiown in organic syn errlnlstry. 298 MBER 2006 For the

respective Rydyoxyd groyp profected py, forexamplgclsethoxyethyl ietrahydropyranyi, 1-
methoxycyclohexyl, 4-methoxytetrahydropyranyi, 4- methoxytetrahydrothiopyranyi or 4-

methoxytetrahydrothigpyeanyi-Sa S-diexide sthesdaproteclieaniebstion £apbereasilyearrted out by
treatment with an acid in an inert solvent. Examples of the acid are the above-mentioned organic
acids and irrergaiiccacid; of evhiieh t fop lexdmiple 1oy rigkinivnerd-toiuede stifonhte, potoiuenesuifonic acid
or camphorsuifonic acid is preferred. The solvent used in the reaction is not specifically limited, but a

solvent thatdGe¥ 1St redsy Féatt Whitht A TR arting rhateriaPRedesab I Prifdired examples thereof are

an alconol splyentsyeb as methanol, ethandl, isgpoPaal or terfhutanel, or A mbguys, gf the alconol

amine and base used in the reaction are 1 to 10 equivalents
and 2 to 20 equivalents, and preferably 1.5 to 5
equivalents and 2 to 10 equivalents, respectively, to the
compound of the formula (IIIA). The reaction time is 10
minutes to 30 hours and is preferably 1 to 2 hours. The
reaction temperature is a temperature of -78°C to heating
under reflux and is preferably -10°C to 50°C.

The compound of the formula (IVA) can also be prepared
by treating the compound of the formula (IIA) with an
isocyanate in an inert solvent in the presence of a base
and/or cuprous chloride. The isocyanate is not
specifically limited and includes, for example, ethyl
isocyanate, methyl isocyanate and phenyl isocyanate.
Examples of the base are the above-mentioned organic bases
and inorganic bases, of which, for example,
diisopropylethylamine, dimethylaminopyridine, triethylamine,
pyridine, 2,6-lutidine or sodium hydride is preferably used.
The solvent used in the reaction is not specifically
limited, but a solvent that does not easily react with a

starting material is desirable. Examples of such solvents
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and the above-mentioned inert solvent. The amount of the acid used in the reaction is 0.5t0 5
equivalents and is preferably 1 to 3 equivalents to the compound of the formula (IVA). The reaction
time is 10 minutes to 10 days and is preferably 1 day to 4 days. The reaction temperature is a
temperature of -78C to heating under refiux and is preferably -10C to 50C. When the hydroxyi group
is protected by the other protecting group such as tert-butyidimethyisiyi, SeieTpMSIER 2006

diethylisopropyisilyi, trimethyisilyi, triisopropyisilyi, di-tert-butyimethyisilyi.or.89 29 SEPTEMBER 2006
diphenyime?hgyglsi }}%felt caabnogté drgeapottégtréﬁ%yyt%%)ét;tea%r%%ﬁ I})‘%lsa’fIuoo}éidvtva%llalncl%lh OZF%FI acid. Examples of

the fluoride -gnigp Are tetrabutylammenjumyflucyide, hydragemfluosids, petassium fluoride and

hydrogen fluoride-pyridine. Examples of the acid are the above-mentioned organic acids and
inorganic acidscafiwhich arprefereed examnpleds aeetic wacid, formicacichdtifiteroaceticacid,
pyridinium p- toluenesuifonate or camphorsuifonic acid. The solvent used in the reaction is not
specifically limitedabdt a solvean #itat doeschoteasiiy react withoa starting niaterddl @s  desirable.
Examples thereof are the above-mentioned inert solvents, of which, for example, tetrahydrofuran,

diethyl eth& BT WAttFIESrefétdbly d<d? e B IGHEE the THohae Hnioh and AciCused in the

reaction are (0 5. equivalepts and 0,5 to5 gquivslents, nreferablyd o4, sapivalgnty apd 05 to 3
equivalents, respectively, to the

compound of the formula (IIIA). In the case where cuprous
chloride is used, the amount thereof is 1 to 10 equivalents
and preferably 2 to 6 equivalents. The reaction time is 10
minutes to 30 hours and is preferably 1 to 2 hours. The
reaction temperature is a temperature of -78°C to heating
under reflux and is preferably -10°C to 50°C.

The hydroxyl compound in which one to three of OR®?,
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 those hydroxyl groups
into carbonic ester groups in the step A3 and further
converting them into carbamoyloxy groups in the step A4.

The step A5 is a step for producing the compound of
the formula (VA). This step is carried out by subjecting
the urethane derivative of the formula (IVA) to a
deprotection treatment mentioned below in an inert solvent.
The deprotection reaction for the protecting groups of the
hydroxyl groups varies depending on the type of the
protecting group but is carried out by a method well known

in organic synthetic chemistry.
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compound of the formula (IVA). The reaction time is 10 minutes to 30 hours and is preferably 1 to 2
hours. The reaction temperature is a temperature of -78C to heating under refiux and is preferably
-10C to 50C. By a combination of the various protection methods for hydroxyl groups described in the
step Al and the various deprotection methods described in the step AS, the respective hydroxyl
groups at the 3-position, 6-position and 21-position can be converte@ int6 LirgthidRBRIeriVatives
selectively. For example, a urethane derivative having a 90 29 SEPTEMBER 2006 hydroxyi group at
the 6-position car)li?ooerggr’ﬁﬁeé‘ﬁi%sﬁ %§tslﬁfbeje%’[?ln%rt?féyﬁ‘yd%fylf%r lfpogte ﬁ“:ueeé]lp(%))ézitior%h %llf the compound

(IA) in which R34, R16A andR21A. are triethyisilyi ,graups,ia-the step AS, the step A4 and the step AS

sequentially. The selective modification of the hydroxyi group at the 3-position, 6-position or
21-position mdticiviscarsed Heut by, a combinationtaf the prateetion-and the deprotection procedures
can also be applied to the other modification methods described below. B. A preparation for a
thiourethaneelehivatives tRNIRNZONCSSY NAN@H orrSI¥R ~N O OR6A RN: NI CI RN2 086E OR21A O

O RNZ OR21E 0 O O OR3A Step B1 O OR3E _ _ _
methoxytetrahydrothiopyranyl-S, S-dioxide, the deprotection

reaction can be easily carried out by treatment with an
acid in an inert solvent. Examples of the acid are the
above-mentioned organic acids and inorganic acid, of which,
for example, pyridinium p-toluenesulfonate, p-
toluenesulfonic acid or camphorsulfonic acid is preferred.
The solvent used in the reaction is not specifically
limited, but a solvent that does not easily react with a
starting material is desirable. Preferred examples thereof
are an alcohol solvent such as methanol, ethanol,
isopropanol or tert-butanol, or a mixture of the alcohol
and the above-mentioned inert solvent. The amount of the
acid used in the reaction is 0.5 to 5 equivalents and is
preferably 1 to 3 equivalents to the compound of the
formula (IVA). The reaction time is 10 minutes to 10 days
and is preferably 1 day to 4 days. The reaction
temperature is a temperature of -78°C to heating under
reflux and is preferably -10°C to 50°C.

When the hydroxyl group is protected by the other
protecting group such as tert-butyldimethylsilyl,
triethylsilyl, diethylisopropylsilyl, trimethylsilyl,

triisopropylsilyl, di-tert-butylmethylsilyl or
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OR16A OR16E (IlIA) (IB) S RN: N O RNZ R6F Step A5i ORz1 FO O O OR3F ORI16F (lIB) In the
formula, R3A, R6A, R16A and R21A each represents the same group as defined above; R3E, R6E,
R16E and R21E each represents a hydrogen atom, a protecting group or a group represented by the
formula RNIRN2N-CS- (wherein RN1 and RN2 each represents the same group as defined above),
provided that R3E, R6E, R16E and R21E do not concurrently represent SE2ZESERKEMBER 2006

e i X L e D e
as defined aove) - The step-Bl is 8 step-for preparing the.compound,ef the formula- (B by using a
thioisocyanate or a thiocarbamoyi chloride instead of the isocyanate. This step is carried out by
treating the compounekoftibe fanmitg 1 Ay wvithuan Sotkiocyanate pd adhwcadiameyidchjoride in
potassium fluoride and hydrogen fluoride-pyridine.
Examples of the acid are the above-mentioned organic acids
and inorganic acids, of which a preferred example is acetic
acid, formic acid, trifluorocacetic acid, pyridinium p-
toluenesulfonate or camphorsulfonic acid. The solvent used
in the reaction is not specifically limited, but a solvent
that does not easily react with a starting material is
desirable. Examples thereof are the above-mentioned inert
solvents, of which, for example, tetrahydrofuran, diethyl
ether or water is preferably used. The amounts of the
fluoride anion and acid used in the reaction are 1 to 5
equivalents and 0.5 to 5 equivalents, preferably 1 to 4
equivalents and 0.5 to 3 equivalents, respectively, to the
compound of the formula (IVA). The reaction time is 10
minutes to 30 hours and is preferably 1 to 2 hours. The
reaction temperature is a temperature of -78°C to heating
under reflux and is preferably -10°C to 50°C.

By a combination of the various protection methods for
hydroxyl groups described in the step Al and the various
deprotection methods described in the step A5, the
respective hydroxyl groups at the 3-position, 6-position
and 21-position can be converted into urethane derivatives

selectively. For example, a urethane derivative having a
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an inert solvent in the presence of a base or bis(tributyitin)oxide. The isothiocyanate used herein is
not specifically limited and includes, for example, ethyl isothiocyanate, methyl isothiocyanate, phenyl
isothiocyanate, benzyi isothiocyanate, allyi isothiocyanate, 2-(N,N-dimethylamino)ethyi isothiocyanate,
2-(N,N- diethylamino)ethyi isothiocyanate, 3-(N,N- dimethylamino)propyi isothiocyanate, 3-(N,N-
diethylamino)propyi isothiocyanate, 2-(morpholin-4-yi)ethyi isothiocyahate; RE{[pyisRlin-A04)ethyi
isothiocyan%tedar(m)d %[(p rrrgﬁdin&-y@gghy%i_so{t}hig .anatec.aTh%thicgcag%grggyiz c Iokgide used herein is
not specificaP(y fimitéd and m%ludes, or exaPnp?e, ,?\ﬂdlmenthyﬁhiogar amoyi C orlﬁe,
N-phenyl-Namgtfwithiocarhgmpoy| chiaside; (memholin:4 yi) thigcasbamoyl chigrdes, o ,
(4-methyipiperazin-1 yi) thiocarbamoyi chloride and (4-methyihomopiperazin-1- yi)thiocarbamoyi
chloride. Exasnfles efitherbasei arehec92 29 SEPTEMBER 2006 rabave:mentiorad gnganic bases
and inorganic bases, of which, for example, diisopropyiethyiamine, 4-dimethyiaminopyridine,
triethyiaminer pyiding 02, 6Hatidineror Sodiunh hyditide ish preferably ased.ctheétsolvent used in the
reaction is not specifically limited, but a solvent that does not easily react with a starting material is
desirable. BX@M58S 6f stéh solvents are the above-mentioned inert solvents, of which, for example,
tetrahydrofuran, dichioromethane, N,N- dimethyjformamide or toluene is preferably used. The
amounts of the ba@éeor%glsﬁ%%ujtfl}iﬁn%?(?é?é%%hon SR oﬂlyorﬂrox;?{ grou}é F

the 3-position, 6-position or 21-position which is carried
out by a combination of the protection and the deprotection
procedures can also be applied to the other modification

methods described below.

B. A preparation for a thiourethane derivative

RNTRN2.NCS S

RN2

Step B1

Step A5

In the formula, R, IﬁA, R'** and R?*™ each represents the
same group as defined above; RE, R@, R'°® and R?*'* each
represents a hydrogen atom, a protecting group or a group
represented by the formula RYMRYN-CcS- (wherein R™ and RW
each represents the same group as defined above), provided

that R, R®®, R'® and R**® do not concurrently represent
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isothiocyanate or thiocarbamoyi chloride are 1 to 5 equivalents and 1 to 10 equivalents, preferably 1
to 3 equivalents and 2 to 5 equivalents, respectively, to the compound of the formula (l11A). The
reaction time is 10 minutes to 72 hours and is preferably 1 to 24 hours. The reaction temperature is a
temperature of -78C to heating under refiux and is preferably -10C to 70C. A compound of the formula
(IB) having a plurality of thiocarbamoyi groups can be synthesized by TobEeTingRRE& droxyi

group(s) of the comggug@é(r)e rt_—:‘sentgdlgy th gforr:%ul@ (%)j i?{yyhich one to three of OR3A, ORG6A,

OR16A andh@ﬁfig are no Sr’otéa&ed, into thioCarbamoyioxy grougf‘si in ﬁﬁgrs?espegi.sThe

thiourethang derivative gthe femlagymgage ¢ syathesized py.deprotecting the protecting group of
the hydroxyi group by the step AS. 93 29 SEPTEMBER 2006 C. A preparation for an ether derivative

O AO OR6E"3tEm C1sOR21 =00 5tep'Candil 07 03G 2R rORIGEs (IEQ O AROR6H OR21H

group as defined above).

The step Bl is a step for preparing the compound of
the formula (IB) by using a thioisocyanate or a
thiocarbamoyl chloride instead of the isocyanate. This
step is carried out by treating the compound of the formula
(ITA) with an isothiocyanate or a thiocarbamoyl chloride in
an inert solvent in the presence of a base or
bis(tributyltin)oxide. The isothiocyanate used herein is
not specifically limited and includes, for example, ethyl
isothiocyanate, methyl isothiocyanate, phenyl
isothiocyanate, benzyl isothiocyanate, allyl isothiocyanate,
2—(N,N-dimethylamino)ethyl isothiocyanate, 2-(N,N-
diethylamino)ethyl isothiocyanate, 3-(N,N-
dimethylamino)propyl isothiocyanate, 3-(N,N-
diethylamino)propyl isothiocyanate, 2-(morpholin-4-yl)ethyl
isothiocyanate, 2-(piperidin-1-yl)ethyl isothiocyanate and
2-(pyrrolidin-1-yl)ethyl isothiocyanate. The thiocarbamoyl
chloride used herein is not specifically limited and
includes, for example, N,N-dimethylthiocarbamoyl chloride,
N-phenyl-N-methylthiocarbamoyl chloride, (morpholin-4-
yl)thiocarbamoyl chloride, (4-methylpiperazin-1-
yl)thiocarbamoyl chloride and (4-methylhomopiperazin-1-

yl)thiocarbamoyl chloride. Examples of the base are the
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O O O OR3H OR16H (lIC) In the formula, Ric R6G R16G and R21G each represents a hydrogen
atom or a protecting group, provided that R3G R6G R16G and R21G do not concurrently represent
hydrogen atoms and at least one of them represents a hydrogen atom; and R3H, R6H, R16H and
R21H each represents a protecting group or an optionally substituted C1_22 alkyl group. The step CI
is a step for synthesizing the compound of the formula (IC). This step 9s ariedgriEby1the same way
as in the reaction corresponding to the step Al of the_preparation A, except that one ta three hydroxyl
Groups are BBEDBELIad N 5 L. AIER el & ool ACh She st 16 % Bostion

6-position of 2.1-pasition is a hydroxyl. grarp-and, the ather hﬂ@&ﬂ'&@%@éﬁﬁ@@?%ﬁr@ﬁ be
synthesized by using a combination of the various 94 29 SEPTEMBER 2006 protéction methods for

the hydroxyt gieumearsespondingtoi thenstepAlantudeprotestion methods feryaipratected hydroxyl
group corresponding to the step AS in the preparation. The step C2 is a step for synthesizing the
compound of @feeforimbia (JECe)dThisT#t@p $$>éar¢ie@ omet@/ dikylatireg the eihprotedtedtinidroxyl
9o (s o e e I A o o s SaTe At Y dbe dreadirentdt

react with a starting material is desirable. Examples of

such solvents are the above-mentioned inert solvents, of

which, for example, tetrahydrofuran, dichloromethane, N,N-

dimethylformamide or toluene is preferably used. The

amounts of the base or bis(tributyltin)oxide, and

isothiocyanate or thiocarbamoyl chloride are 1 to 5

equivalents and 1 to 10 equivalents, preferably 1 to 3

equivalents and 2 to 5 equivalents, respectively, to the

compound of the formula (IIA). The reaction time is 10

minutes to 72 hours and is preferably 1 to 24 hours. The

reaction temperature is a temperature of -78°C to heating

under reflux and is preferably -10°C to 70°C.

A compound of the formula (IB) having a plurality of
thiocarbamoyl groups can be synthesized by converting the
hydroxyl group(s) of the compound represented by the
formula (IIA), in which one to three of ORm, OR%, OR'®* and
OR* are not protected, into thiocarbamoyloxy group(s) in
the step Bl.

The thiourethane derivative of the formula (IIB) can

be synthesized by deprotecting the protecting group of the

hydroxyl group by the step AS5.
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an aikylating agent of the formula Rm-X in the presence of a base. The substituent Rm represents a
C1 22 alkyl group which may have substituents and includes, for example, methyl group, ethyl group
and benzyi group. X represents a leaving group. Examples of the leaving group are chloro group,
bromo group, iodo group and trifiuoromethanesuifonyi group. Examples of the base are the
above-mentioned organic bases and inorganic bases, of which prefétfeds ER@RHERaE0SEdium
hydride, lithium _bis(trimethyisilyiyamide, lithium diisopropylamide, lithium dicyciohexylamide,
potassium ctudrbéngtge,e Sérigrtnl((:;;{?rbg]ﬁgtea%na ,8- is% ?ﬁ-\(fj‘?r%é%%/lamino)naphthalene. The solvent
used in the reaction is not specifically limited, but a solvent thataloes not easily react with a starting
material is desirable. Examples thereof are the above-mentior)elﬁd'nert solvents, of which, for
example, diethyl ether, tetrahydrofuran, dimethoxyethane or toluene@8%referably used. The amounts
of the aikylating agent and base used in 95 29 SEPTEMBER 2006 the reaction are 3 to 20
equivalents and 5 to 30 egjsfvalents, preferabty 3 to 5 equiva to 10 equivglends,

respectively, igAhe compound-ofthe formu| J ti is.10 minutes-to-48-heurs and is
preferably 1 to 24 hours. The reaction tempgrature ure of -78C to heating under refiux
and is preferably -10C to 70C. Step A2 (lIC) OH OR(IC‘)])

0

OR16H

()

In the formula, R, R®®, R'®° and R?!® each represents a
hydrogen atom or a protecting group, provided that R*¢, R°S,
R and R?'® do not concurrently represent hydrogen atoms
and at least one of them represents a hydrogen atom; and
Rﬁﬂ IﬁH, R*™" and R*™ each represents a protecting group or
an optionally substituted Ci;_;; alkyl group.

The step Cl is a step for synthesizing the compound of
the formula (IC). This step is carried out by the same way
as in the reaction corresponding to the step Al of the
preparation A, except that one to three hydroxyl groups are
to be protected.

On this step, alternatively, a compound in which one
at the 3-position, 6-position or 2l-position is a hydroxyl
group and the other hydroxyl groups are protected can be

synthesized by using a combination of the wvarious
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Steps A3 to A5 OR21J O O OR3J OR16J (or Steps B1 and A5) (llIC) OR7K OR6K OR21K OO O
OR3K OR161K (IVC) In the formula, R3J, R6J, R16J and R21J each represents an alkyl group or a
protecting group; Rix R6K R16K and R21K each represents an alkyl group or a hydrogen atom; and
R7K represents a carbamoyi group or a thiocarbamoyi group, and each may have substituents on the
nitrogen atom. If desired, a derivative having a carbamoyi group intr@ducstPinEyEBERhyIroxyi group at

the 7-_p_ositior} a cei Cagj_ag(ygngrtq%g 'ntrgduc&%LiFnEt?}]o e or two of tqle h drro>r< iS Bory&)fnat tg% 3-position,

6-position and -position can be 96 g's B 55\@6 g&b%ai%e\éqby f%rt%er subjgctlng the

compound ef the foppula; (ILG)todhe SIgRS A2 A3 +A4 AR AT Alternatively, 4 derivative having a

thiocarbamoyi group introduced into the hydroxyi group at the 7-position and an alkyl group

introduced in{@iobe @I twe of the:- dydeaxyb grips atdhe Bepasitign, Gspasitiemand 21-
preparation.

The step C2 is a step for synthesizing the compound of
the formula (IIC). This step is carried out by alkylating
the unprotected hydroxyl group(s) of the compound (IC).

The alkylation can be carried out by the treatment of
an alkylating agent of the formula R"-X in the presence of
a base. The substituent R"™ represents a C;,; alkyl group
which may have substituents and includes, for example,
methyl group, ethyl group and benzyl group. X represents a
leaving group. Examples of the leaving group are chloro
group, bromo group, iodo group and trifluoromethanesulfonyl
group. Examples of the base are the above-mentioned
organic bases and inorganic bases, of which preferred
examples are sodium hydride, lithium
bis(trimethylsilyl)amide, lithium diisopropylamide, lithium
dicyclohexylamide, potassium carbonate, cesium carbonate
and 1,8-bis (N,N-dimethylamino)naphthalene. The solvent
used in the reaction is not specifically limited, but a
solvent that does not easily react with a starting material
is desirable. Examples thereof are the above-mentioned
inert solvents, of which, for example, diethyl ether,
tetrahydrofuran, dimethoxyethane or toluene is preferably

used. The amounts of the alkylating agent and base used in
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position can be obtained by subjecting the compound of the formula (IlIC) to the step B1 and then to
the step AS. OH ORG6A Step C2 OR21A O O Step A5 O OR3A OR16A (lIA) OR7L OR6L OR21L O
O O OR3L ORI16L (lICY) Inthe formula, R3A, R6A, R16A and R21A each represents the same group
as defined above; and R3L, R6L, R7L, R16L and R21L each represents a hydrogen atom or an alkyl
group. The ether derivative represented by the formula (IIC"), in whichbtheHBTrdBErad at the
7-position is aikyiated .can be prepared by subjecting the compo ng of th Ibyrmula (IIA) to the step
C2 and the%%oethreeéat%ﬁlfé]inagesir%a%row%@ as els\é%égaga%oggag 25%%’ TEMBER 2006 Further, a
corresponding sthen deivative.cande, prepased by yising, instead, et the alkyjating agent, an
unsaturated-aikyiating agent, araikyiating agent or

equivalents, respectively, to the compound of the formula

(IC). The reaction time is 10 minutes to 48 hours and is

preferably 1 to 24 hours. The reaction temperature is a

temperature of -78°C to heating under reflux and is

preferably —-10°C to 70°C.
Step A2

OH

(IIC) OR®

Steps A3 to A5

—_—

0] R3J

_—_——

(or Steps B1 and A5)

(1)

OR1 6fK

(IVC)

In the formula, Rw) R@) R'®Y and R?! each represents an
alkyl group or a protecting group; R, R°%, R and r*¥
each represents an alkyl group or a hydrogen atom; and R
represents a carbamoyl group or a thiocarbamoyl group, and
each may have substituents on the nitrogen atom.

If desired, a derivative having a carbamoyl group
introduced into the hydroxyl group at the 7-position and an
alkyl group introduced into one or two of the hydroxyl

groups at the 3-position, 6-position and 2l-position can be
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heteroaraikyiating agent that can parepare a desired compound of the formula (). D. A preparation for
an ester derivative 0 'O OR6G Step D1 OR21G O O Step A5 O OR3G OR16G (IC) O JO OR6M
OR21 MO O O OR3M OR1 6M (ID) In the formula, Ric R6G R16G and R21G each represents the
same group as defined above; and Ram R6M R16M and R21M each represents a hydrogen atom, a
protecting group or a group represented by the formula RcCO- (whe?éin RC TepresantsCed) thydrogen

atom, an optionally substituted 22 alkyl.group, an optionally substituted unsaturated C2-C22 alkyl
s B OB a4 S o S or ity it hed o LA Menbered

group, an optionally su Stitute group, u

heteroaryi greyp. an optigpally substityted, 0y 22 aralkyi group or an optionally 98 29 SEPTEMBER
2006

Alternatively, a derivative having a thiocarbamoyl
group introduced into the hydroxyl group at the 7-position
and an alkyl group introduced into one or two of the
hydroxyl groups at the 3-position, 6-position and 21-
position can be obtained by subjecting the compound of the

formula (IIIC) to the step Bl and then to the step AbL.

OR3L
OR16L

(IIC"

In the formula, Ryﬁ IﬁA, R'** and R?*™ each represents the
same group as defined above; and R%, R“, Rn, R and R?"
each represents a hydrogen atom or an alkyl group.

The ether derivative represented by the formula (IIC'),
in which the hydroxyl group at the 7-position is alkylated
can be prepared by subjecting the compound of the formula
(ITA) to the step C2 and then to the step A5 in a similar

way as described above.
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substituted 5 to 14-membered heteroaraikyi group), provided that Ram R6M R16M and R211N do not
concurrently represent hydrogen atoms. The step Dl is a step for converting the unprotected hydroxyl
group into an ester group by using the compound of the formula (IC) synthesized in the step Cl as a
starting material. The esterification is carried out, for example, by using an acid anhydride with a
base, an acid halide with a base, a carboxylic acid with a condensing ageRPoEBE EFari/irig out
Mitsunobu reactiopu@%tlké% acigl anohy]grigeb% O1\/ianriet)é g{lgrr\h)égerpegaqg icgébocxgllicgé:ids are used.
Examples thereof are a mixed an%ydriae%omprls%g, or exampfe, acetic aC|dr,l propionic acid, butyric
acid, valeric, acid.and bgyzojc acid; a;symmgtiicalaphydride; & cyclic anhydride such as succinic
anhydride, giutaric anhydride or adipic anhydride. Preferred examples are acetic anhydride, propionic
anhydride, butytiec anhydride: arg bepzoig aphkydrides Asithe aeidi halideyderexample, various acid
chlorides and bromides are used, of which a preferred example is acetyl chloride, propionyi chloride,
benzoyi chlutidersrdsenizoyilleromide 2Exarnplesadf tive hape aeethes abodemeantibned organic bases
and inorganic bases, of which a preferred example is imidazole, 4-dimethylaminopyridine, pyridine or
sodium hydrgBPREHE BarboX§lic 86i™ Yaridhs carboxylic acids are used, of which a preferred 99 29

SEPTEMBER 2008, gxampleis acelic agid g propiopic.a¢id, Pieferred

Step D1

Step A5

OR16M
(ID)

In the formula, R%, R%, R'®¢ and R?!® each represents the
same group as defined above; and Rnﬁ IﬁM, R'*™ and R*™ each
represents a hydrogen atom, a protecting group or a group
represented by the formula R“°CO- (wherein R represents a
hydrogen atom, an optionally substituted Ci_,, alkyl group,
an optionally substituted unsaturated C,-C,, alkyl group, an
optionally substituted C4-14 aryl group, an optionally
substituted 5 to l4-membered heterocaryl group, an

optionally substituted Cy.,; aralkyl group or an optionally
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examples of the condensing agent are, for example, dicyciohexyicarbodiimide, trifluoroacetic
anhydride, carbonyidiimidazoie, N,N-diisopropyicarbodiimide and 1-
ethyi-3-(3-dimethyiaminopropyi)carbodiimide. In the Mitsunobu reaction, a variety of carboxylic acids
can be substituted in the presence of triphenyiphosphine and diethyl azodicarboxyiate or diisopropyi
azodicarboxylate. The solvent used in each of the reactions is not spécifiealRElMBited, Ll @ solvent

that does not easily, react with,a starting material is desirable. Examples thereof are the
above menSa e BeehtS ot WL oo ArTe Ao T SRofofoig Bt

tetrahydrofyran . ispprefeably used. Jhe amounfs of the acid anhydride with. the base. the acid halide

with the base, and the carboxylic acid with the condensing agent are 1 to 10 equivalents with 3 to 20
equivalentsh}de d§aquinalents with 3 to 20 equivalents, and 1 to 20 equivalents with 1 to 20
equivalents, preferably 1 to 5 equivalents with 2 to 10 equivalents, 1 to 5 equivalents with 2 to 10
equivalents, and The 5dquivaléntsswith $teB dquivalemge reédpactively, tothecdempednd of the
formula (IC). The reaction can be accelerated by adding 0.2 to 2 equivalents of

4-dimethyiaMidopYdinE B8 the tASE€ réquife3t The IreaclioR imMES D MTutES T8 S8 Hours and is

preferably ]U%oe 2§”|OUI‘S. The reaction t%m%eraturog is a éeemeperggure(q 100 29 SEPTEMBER 2006

78C to heating ungéfr%%ﬁax én IS %?’e era ?yl H0C t0'50C The cgmpouﬁa ot tﬁet ?cﬁFnlqug (ID) can be

mnducedbﬁaterial.

The esterification is carried out, for example, by
using an acid anhydride with a base, an acid halide with a
base, a carboxylic acid with a condensing agent or by
carrying out Mitsunobu reaction. As the acid anhydride, a
variety of anhydrides of carboxylic acids are used.
Examples thereof are a mixed anhydride comprising, for
example, acetic acid, propionic acid, butyric acid, valeric
acid and benzoic acid; a symmetrical anhydride; a cyclic
anhydride such as succinic anhydride, glutaric anhydride or
adipic anhydride. Preferred examples are acetic anhydride,
propionic anhydride, butyric anhydride and benzoic
anhydride. As the acid halide, for example, various acid
chlorides and bromides are used, of which a preferred
example is acetyl chloride, propionyl chloride, benzoyl
chloride or benzoyl bromide. Examples of the base are the
above-mentioned organic bases and inorganic bases, of which
a preferred example is imidazole, 4-dimethylaminopyridine,
pyridine or sodium hydride. As the carboxylic acid,

various carboxylic acids are used, of which a preferred
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subjecting the thus-synthesized ester derivative to a reaction similar to the step AS to thereby
deprotect the protecting group of a hydroxyl group. It is also possible to esterify one to four hydroxyl
groups by carrying out an esterification similar to the step DI using 11107D as a starting material.
OH(DR 6 Step D1 O R21A O O Step A5 O O R3A O R16A (IIA) OR7N OR6N OR21NOO O
OR3N ORI16N (I D) In the formula, R3A, R6A, R16A and R21A eack YepyeB&nisERB gdIfié group as
defined above(;aan R3£\IS, Ra6N R7N' IglgNoq:r Rz%N Jre E%sentsig hydlgg%efne%g_pén or a group
representec? éyrﬂ?e ?ormula%&é(é-a(wﬁerem RC ré)presentsafﬁe same group as defined above). The

e e L e R e oo s
dicyclohexylcarbodiimide, trifluoroacetic anhydride,
carbonyldiimidazole, N,N-diisopropylcarbodiimide and 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide. In the
Mitsunobu reaction, a variety of carboxylic acids can be
substituted in the presence of triphenylphosphine and
diethyl azodicarboxylate or diisopropyl azodicarboxylate.
The solvent used in each of the reactions is not
specifically limited, but a solvent that does not easily
react with a starting material is desirable. Examples
thereof are the above-mentioned inert solvents, of which,
for example, dichloromethane, chloroform or tetrahydrofuran
is preferably used. The amounts of the acid anhydride with
the base, the acid halide with the base, and the carboxylic
acid with the condensing agent are 1 to 10 equivalents with
3 to 20 equivalents, 1 to 10 equivalents with 3 to 20
equivalents, and 1 to 20 equivalents with 1 to 20
equivalents, preferably 1 to 5 equivalents with 2 to 10
equivalents, 1 to 5 equivalents with 2 to 10 equivalents,
and 1 to 5 equivalents with 1 to 5 equivalents,
respectively, to the compound of the formula (IC). The
reaction can be accelerated by adding 0.2 to 2 equivalents
of 4-dimethylaminopyridine as the case requires. The
reaction time is 10 minutes to 30 hours and is preferably 1

to 2 hours. The reaction temperature is a temperature of -
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formula (l1A) to the step DI and then to the step AS in a similar way as described above. E. A
preparation for a phosphoric ester or amidophosphoric ester derivative OHORBA Step EIl OR21A O
O Step A5 O O R3AOR1 (lIA) OR 7P OR6P OR21P O O O OR3P OR16P (I E) In the formula,
R3A, R6A, R16A and R21A each represents the same group as defined above; R3P, R6P, R7P,
R16P and R21P each represents a hydrogen atom, a group represehtedby g #amnula (RN30)2PO-,

the formula IRN2N)2PO- or the formula (RNIRN2N). (RN30)PO- (wherein RN1, RN2 and RN3
each represé%it\é fhe KA GPSLp RS aBfinéd aBEvE)" The Sté Ef 578 Seh faﬁggﬁvécr?inaqh%'hydroxyl

group of the comppynd of the formula (A)as g starting maierial intpa phosphodg ester or an
amidophosphoric ester. The phosphoric-esterification is carried out, for
subjecting the thus-synthesized ester derivative to a
reaction similar to the step A5 to thereby deprotect the
protecting group of a hydroxyl group.
It is also possible to esterify one to four hydroxyl
groups by carrying out an esterification similar to the

step D1 using 11107D as a starting material.

OH

ORGA

Step D1

Step A5

(ID)

In the formula, Ryﬁ IﬁA, R'** and R?*™ each represents the
same group as defined above; and Rm, R@D R“ﬁ RN or R
represents a hydrogen atom or a group represented by the
formula R°°CO- (wherein R°° represents the same group as
defined above).

The derivative represented by the formula (ID’) in
which the hydroxyl group at the 7-position is esterified

can be synthesized by subjecting the compound of the
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example, by using a phosphoryi halide and a base. Various 102 29 SEPTEMBER 2006 phosphoryi
halides can be used herein, and examples thereof are a diaikoxyphosphoryi chioride, a
diphenyioxyphosphoryi chloride, an aikoxy(N,N-disubstituted amino)phosphoryi chloride, an
allyloxy(N,N-disubstituted amino)phosphoryi chloride, an aikoxy(N-substituted amino)phosphoryi
chioride and an allyloxy(N-substituted amino)phosphoryi chioride. ExanfgiesrefMbetaseldre the
above-mentioned organi ses_and inorganic_hases, of which a p ferre% exampie is pyridine,
4-dimethyia%ﬁ)lﬁgbl)?r?ginpei,cltrétr%/?an%%%, e ﬁﬁdﬁ?gop?ggyigﬂ?ﬁle,%%d%ﬁ h?/ relge, n-bﬁﬂ/lll hium,
potassium carhonate qr.spdium gathanate qThe,soivent used in each of the reactions is not
specifically limited, but a “soivent that does not easily react with a starting material is desirable.
Exampies therenf pre-therahovenmeationedrineks solvestss of which; ferexasmple sgicbioremethane,
chloroform, tetrahydrofuran or N,N-dimethyiformamide is preferably used. The reaction time is 10
minutes to 2 twourslandis preferably 1 to 24 hours. The amounts of the phosphoryi halide and base
used in the reaction are 1 to 10 equivalents and 2 to 20 equivalents, preferably 1 to 5 equivalents and
2 to 10 equivalents, respectively, to the co ek of the formula (I1A). The reaction temperature is a
temperature of -78C to heating under refi i preferggtyaloc to 50C. The compound of the

formula (IE) canogg1grepared by subjecti (t)h thus-synthesized phosphoric ester derivative

Step A5

oRA ——

OR3P
OR16P

(IE)
In the formula, R*®, R**, R'™ and R’ each represents the
same group as defined above; Rw, R@, Rw, R and R?' each
represents a hydrogen atom, a group represented by the
formula (RMO)ZPO—, the formula (RMPN%HZPO— or the formula
(?ﬂRMN)(RmO)PO— (wherein RM, R¥ and R™ each represents
the same group as defined above).

The step E1 is a step for converting the hydroxyl
group of the compound of the formula (IIA) as a starting
material into a phosphoric ester or an amidophosphoric
ester.

The phosphoric-esterification is carried out, for

example, by using a phosphoryl halide and a base. Various
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103 29 SEPTEMBER 2006 to a similar reaction as the step AS to thereby deprotect the protecting
group of a hydroxyl group. It is also possible to convert one to four hydroxyl groups into phosphoric
esters by carrying out phosphoric- esterification of 11107D as a starting material by a similar way as
described for the step El. F. A preparation for a sulfuric ester or amidosulfuric ester derivative OH
ORG6A Step F1 OR21A O O Step A5 O ORM OR16A (lIA) OROR6QSORATEIBOR7 D OR3Q

OR16Q (IF) .In the formul R6A, R16A and R21A each represents the. same. group as defined
o e S R S P At AR Do, Lo Ee R R o IS | S O B
epresented, by RNIEN2NCR02; 0€ BNIASO2: (wheren RN, BN a0d N3 ach reptasents th

same group as defined above). The step Fl is a step for converting the hydroxy
chloride, an alkoxy(N,N-disubstituted amino)phosphoryl

chloride, an allyloxy(N,N-disubstituted amino)phosphoryl
chloride, an alkoxy(N-substituted amino)phosphoryl chloride
and an allyloxy(N-substituted amino)phosphoryl chloride.
Examples of the base are the above-mentioned organic bases
and inorganic bases, of which a preferred example is
pyridine, 4-dimethylaminopyridine, triethylamine,
ethyldiisopropylamine, sodium hydride, n-butyllithium,
potassium carbonate or sodium carbonate. The solvent used
in each of the reactions is not specifically limited, but a
solvent that does not easily react with a starting material
is desirable. Examples thereof are the above-mentioned
inert solvents, of which, for example, dichloromethane,
chloroform, tetrahydrofuran or N,N-dimethylformamide is
preferably used. The reaction time is 10 minutes to 72
hours and is preferably 1 to 24 hours. The amounts of the
phosphoryl halide and base used in the reaction are 1 to 10
equivalents and 2 to 20 equivalents, preferably 1 to 5
equivalents and 2 to 10 equivalents, respectively, to the
compound of the formula (IIA). The reaction temperature is
a temperature of -78°C to heating under reflux and is

preferably -10°C to 50°C.

The compound of the formula (IE) can be prepared by

subjecting the thus-synthesized phosphoric ester derivative
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group of the compound of the formula (Il1A) as a starting material into a sulfuric ester. 104 29
SEPTEMBER 2006 The sulfuric-esterification is carried out, for example, by using a suifonyi halide
and a base. Various suifonyi halides can be used herein, and examples thereof are an aikoxysuifonyi
chloride and an N,N-disubstituted sulfamoyi chloride. Examples of the base are the above- mentioned
organic bases and inorganic bases, of which a preferred example is pyri6ifeTEMBER 2006
4-dimethyigmingoyridine,_ riethyiamine, ethyidisopropyiagine, sodium fydride, - Butylihium,
potassium carbonate or’sodium canonate.SThe solvent used ineach o feactions Is not
specifically dimited, but aisglvent thatdaes notieasily, teact with g, starting material is desirable.
Examples thereof are the above-mentioned inert solvents, of which, for example, dichioromethane,
chloroform, tetrahyearofuranios dN,pb dimethylfesmamidesistprefesably usedr The @amounts of the
suifonyi halide and base used in the reaction are 1 to 10 equivalents and 2 to 20 equivalents,
preferably Iotoos requivalentstarel2 e 10 egivalentdyrespectiveny tothe opspdurnidsof the formula
(I1A). The reaction time is 10 minutes to 72 hours and is preferably 1 to 24 hours. The reaction
temperaturé & Terperatdreroiefse 1o héating dnddrdefidk dndddfreférabRY-19C to 50C. The
compound %fi%lgfgrmlvqug IF scagebeC $ %tgissi%gg byhsubsiggtin%tlhe those synthesized sulfuric ester
derivative t0'a similar rédction as the s ep to thereeby ep?ro ect

F. A preparation for a sulfuric ester or amidosulfuric

ester derivative

ORSQ
OR160

(IF)

In the formula, Ryﬁ IﬁA, R'** and R?*™ each represents the
same group as defined above; and Rm, Rw, Rw, R'%? and R?'?
each represents a hydrogen atom or a group represented by
RMRYN-50,- or R™0-50,- (wherein RY, R™ and R™ each
represents the same group as defined above).

The step F1 is a step for converting the hydroxyl
group of the compound of the formula (IIA) as a starting

material into a sulfuric ester.
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the hydroxyl-protecting group. 105 29 SEPTEMBER 2006 It is also possible to convert one to four of
the hydroxyl groups into sulfuric acid esters by subjecting 11107D as a starting material to
sulfuric-esterification by a similar way as the step Fl. G. A preparation for a halogen derivative O JO
O R6A Step G1 OR21n O O Step A5 O O R3A O R16A (IA) O/ O R6R R21 RO O O R3R R16R
(IG) Inthe formula, R3A, R6A, R16A and R21A each represents the28amerjroMpaR defined above;
R3R, R6R, R16R ?ﬁd R2 %Sgc%_ree&esen%s gapé/droxyl rou or.agalo en 3%%5_[‘- The step Glis a

step for converting e 31/1 roxyllgroup of the lcomplo(ffﬁdlo thé formu a?l 'as a starting material into

a halogen. The hglogengtion is cayried Qut.Aon example; by yeating diethylamipgsyifyctrifivoride
(DAST) or

sulfonyl halides can be used herein, and examples thereof
are an alkoxysulfonyl chloride and an N,N-disubstituted
sulfamoyl chloride. Examples of the base are the above-
mentioned organic bases and inorganic bases, of which a
preferred example is pyridine, 4-dimethylaminopyridine,
triethylamine, ethyldiisopropylamine, sodium hydride, n-
butyllithium, potassium carbonate or sodium carbonate. The
solvent used in each of the reactions is not specifically
limited, but a solvent that does not easily react with a
starting material is desirable. Examples thereof are the
above-mentioned inert solvents, of which, for example,
dichloromethane, chloroform, tetrahydrofuran or N,N-
dimethylformamide is preferably used. The amounts of the
sulfonyl halide and base used in the reaction are 1 to 10
equivalents and 2 to 20 equivalents, preferably 1 to 5
equivalents and 2 to 10 equivalents, respectively, to the
compounds of the formula (IIA). The reaction time is 10
minutes to 72 hours and is preferably 1 to 24 hours. The
reaction temperature is a temperature of -78°C to heating
under reflux and is preferably -10°C to 50°C.

The compound of the formula (IF) can be synthesized by
subjecting the those synthesized sulfuric ester derivative
to a similar reaction as the step A5 to thereby deprotect

the hydroxyl-protecting group.
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triphenyiphosphine with carbon tetrabromide, bromine, 106 29 SEPTEMBER 2006 phosphorus
tribromide, iodine or carbon tetrachloride in the presence of a base. The base used herein includes,
for example, general organic bases and inorganic bases such as diisopropyiethyiamine,
dimethyiaminopyridine, triethyiamine, pyridine, 2,6-lutidine and sodium hydride. The solvent used in
the reaction is not specifically limited, but a solvent that does not easily reBefWwitBaRstaing material
is desirable. Examples gheﬁofoare tgggt%%roguragb d‘ifcgricqirognneéh%r%e gnd N,lelfdig}%hyiformamide.
Among them, fluorination with di%%ylamlnosuf?ur trifilicride 13 pre erred. The amount of

diethyiamingg@%gg}ﬁug%%@Agg<'5s 1te Bsquivalents, aad prefe '%&Eiéc:@ﬂ%la'ems to the

compound of the formula (IIA). The reaction time is 10 minutes to 10 hours. The reaction temperature

is a temperature oH-78C 10 rom temperadtrer The compaunthofihe dermaila fHz)caibe synthesized
by subjecting the those synthesized halogen derivative to the procedure of the step AS to thereby
remove thepreteeting rgroap of a hydroxyl ¢podip. H. A preparation for a suifonic ester derivative

OHOReA Step H1 O Rz1A O O O O RaA Step A5 O R1 6A (lIA)
G. A preparation for a halogen derivative

RSR

In the formula, Ryﬁ IﬁA, R'** and R?*™ each represents the
same group as defined above; Rﬁi IﬁR, R'°® and R each
represents a hydroxyl group or a halogen atom.

The step Gl is a step for converting the hydroxyl
group of the compound of the formula (IA) as a starting
material into a halogen.

The halogenation is carried out, for example, by
treating diethylaminosulfur trifluoride (DAST) or

triphenylphosphine with carbon tetrabromide, bromine,
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107 29 SEPTEMBER 2006 0 R7s O R6S O R21S O O O O Ras O R1 6S (I H) In the formula, R3A,
R6A, R16A and R21A each represents the same group as defined above; and R3S R6S R7S R16S
and R21S each represents a hydrogen atom or a group represented by RN3S02- (wherein RN3
represents the same group as defined above). The step Hl is a step for suifonylating the hydroxyl
group of the compound of the formula (Il1A) as a starting material. TheSsuifoRyREiBARaAMEcarried out,

for exampleﬁ}l?gs%'he treastmcerntkc))f a lrﬁc,ﬂlj{gnylicohollonde such as BE;%OI%%ntesu'fﬁ%'r%héor'deﬁ

methanesuifonyi [oride or 6eﬁzenesuffony| chicride inthé presenceroafca base. Exémples of the

base are generalgrganic hases and, inarganiepasgs such asdiigapopyleinylamine,, £or

dimethylaminopyridine, triethylamine, pyridine, 2,6- lutidine and sodium hydride. The solvent used in
the reactiosissnetispecificady dimitedgbutia sblveatthah Hoasaieleasty react wikua staging material
is desirable. Examples thereof are tetrahydrofuran, dichioromethane and N,N-dimethyiformamide.
Theanunm@j@ﬁmggmmgﬁﬁthylamine, dimethylaminopyridine, triethylamine,

pyridine, 2,6-lutidine and sodium hydride. The solvent

used in the reaction is not specifically limited, but a

solvent that does not easily react with a starting material

is desirable. Examples thereof are tetrahydrofuran,

dichloromethane and N,N-dimethylformamide. Among them,

fluorination with diethylaminosulfur trifluoride 1is

preferred. The amount of diethylaminosulfur trifluoride

(DAST) is 1 to 5 equivalents, and preferably 1 to 3

equivalents to the compound of the formula (IIA). The

reaction time is 10 minutes to 10 hours. The reaction

temperature is a temperature of -78°C to room temperature.

The compound of the formula (IG) can be synthesized by
subjecting the those synthesized halogen derivative to the
procedure of the step A5 to thereby remove the protecting
group of a hydroxyl group.

H. A preparation for a sulfonic ester derivative

)

"oRen

Step H1

.

Step A5
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chloride and base used in the reaction are 1 to 5 108 29 SEPTEMBER 2006 equivalents and 2 to 10
equivalents, preferably 1 to 3 equivalents and 2 to 6 equivalents, respectively, to the compound of the
formula (1l1A). The reaction time is 10 minutes to 30 hours. The reaction temperature is a temperature
of -78C to heating under reflux. The derivative represented by the formula (IH) in which the hydroxyl
group at the 7-position is sulfonylated can be synthesized by subjectiryg tiEPthioge synthesized

sulfonic ester derivative to the step AS to deggetect the protecting group of a hydroxyl group. It is also
possible that 11107D as a starting material |s soBfScted to suifonylation by a similar procedure as the
step HI to thereby suifonylate one to four ydroxyl groups. I. A preparation for an amine
derivative OH %ggg Step 11 OR21nQ gt A5 O ORM OR1sn (IIA) R7T R6T R21ITOO O
R3T O

(IH)

In the formula, R*, R**, R'™ and R’ each represents the
same group as defined above; and R*®, R®°%, R’®, R'®° and R?'S
each represents a hydrogen atom or a group represented by
Rmso2— (wherein R™ represents the same group as defined
above) .

The step H1 is a step for sulfonylating the hydroxyl
group of the compound of the formula (IIA) as a starting
material.

The sulfonylation can be carried out, for example, by
the treatment of a sulfonyl chloride such as p-
toluenesulfonyl chloride, methanesulfonyl chloride or
benzenesulfonyl chloride in the presence of a base.
Examples of the base are general organic bases and
inorganic bases such as diisopropylethylamine,
dimethylaminopyridine, triethylamine, pyridine, 2,6-
lutidine and sodium hydride. The solvent used in the
reaction is not specifically limited, but a solvent that
does not easily react with a starting material is desirable.
Examples thereof are tetrahydrofuran, dichloromethane and
N, N-dimethylformamide. The amounts of the sulfonyl

chloride and base used in the reaction are 1 to 5
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R16T (ID In the formula, R3A, R6A, R16A and R21A each represents the 109 29 SEPTEMBER 2006
same group as defined above; and R3T R6T R7T R16T and R21T each represents a hydroxyi group
or the formula RNIRN2N- (wherein RN1 and RN2 each represents the same group as defined above).
The step Il is a step for converting the hydroxyi group of the compound of (IIA) directly into an amine
or into a good leaving group, then into an azide and then into an antife bypr&dugiion. v the case
where the hé/dr%yégreoggsis conv rgg.d iq_t_8 an azidel g%g%mples offrg§g%r1ts ulsedoin§he reaction are 1)

diphenyiphoscb%oryl azi (IZ?IS‘Ig’A |é)thy| azeocafclé/}%oxylatse’ aﬁﬁ?nphenylghosp%me, 2) DPPA and 1,8

diazabicyclol5.4.Qlindec=7-ane (BBU), 3) hygrogen azide, %@%@WWW@%@M
triphenyiphosphine, 4) DPPA, tetramethyiazodicarboxamide (TMAD) and tributyiphosphine, and 5)
sodium azidesindbepiesancenef & base: lexamples of thedaseare ibe abowe-mentiomed organic
bases and inorganic bases, of which, for example, diisopropyiethyiamine, dimethyiaminopyridine,
triethyiamine; rpyridinet 2,6 utidinerer- sodith yehicielis praferalsty ased.e Itis afso possible to convert
into an azide by the treatment of sodium azide in the presence of a palladium catalyst. An example of
the palladiuRfERRRAE I PAIPPh3 CTHE soIvaktltsedinthe régdtigids not

The derivative represented by the formula (IH) in
which the hydroxyl group at the 7-position is sulfonylated
can be synthesized by subjecting the those synthesized
sulfonic ester derivative to the step A5 to deprotect the
protecting group of a hydroxyl group.

It is also possible that 11107D as a starting material
is subjected to sulfonylation by a similar procedure as the
step H1 to thereby sulfonylate one to four of the hydroxyl
groups.

I. A preparation for an amine derivative

OH

ORGA

R3T

R1 6T

(1D

In the formula, Ryﬁ IﬁA, R'** and R?*™ each represents the
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specifically limited, but a solvent that does not easily react with a starting material is desirable.
Examples 110 29 SEPTEMBER 2006 thereof are tetrahydrofuran, dichioromethane, N,N
dimethylformamide, toluene and benzene. The reaction time is 10 minutes to 30 hours. The reaction
temperature is a temperature of -78C to heating under reflux. The reduction from the azide to the
amine can be carried out by using, for example, triphenyiphosphine 2f lishigrEaBARNWNA Hydride. The
azide can be also reduced _into the amine,.for example, hy:usingra catalyst s4ch as palladium-carbon
or Lindlar cgt%rflyest under h)?cfroag%el&?n%g%lﬂ%\rfee. T hae%égol\gen‘t u%ed ircﬁhé rselsactio%né not specifically

limited, but a_solvent thatdaesnat easily Jeaet _#Egggpst@@ingHgat%igﬁ@ld@sﬂm@@hﬁ_xamples thereof
are tetrahydrofuran, diethyl ether and ethanol. The reaction time is 10 minutes to 30 hours. The
reaction tempeeatuienisr teaperatiiresef-if 8Cdprheatingundes refltis. Theagnwersion of a hydroxyl
group into a good leaving group can be carried out by the similar procedure of the step Gl
(halogenatigr)fomthe stée ¥ (suifonylation). Examples of the good leaving group are chloro group,
bromo group, iodo group, methanesuifonyi group and p- toluenesuifonyi group. Next, by treating the

converted compoting haviny & feaving*groupRwitty an AriiE T AaRInért SsoNeHt ¥ e presence of a

base, the compound in which the ydraxyl0rouR I cavertedinto ag amino graup ot
into a good leaving group, then into an azide and then into
an amine by reduction.

In the case where the hydroxyl group is converted into

an azide, examples of reagents used in the reaction are 1)
diphenylphosphoryl azide (DPPA), diethyl azodicarboxylate
and triphenylphosphine, 2) DPPA and 1, 8-
diazabicyclo[5.4.0]undec-7-ene (DBU), 3) hydrogen azide,
diethyl azodicarboxylate and triphenylphosphine, 4) DPPA,
tetramethylazodicarboxamide (TMAD) and tributylphosphine,
and 5) sodium azide in the presence of a base. Examples of
the base are the above-mentioned organic bases and
inorganic bases, of which, for example,
diisopropylethylamine, dimethylaminopyridine, triethylamine,
pyridine, 2,6-lutidine or sodium hydride is preferably used.
It is also possible to convert into an azide by the
treatment of sodium azide in the presence of a palladium
catalyst. An example of the palladium catalyst is
Pd (PPh3)4. The solvent used in the reaction is not
specifically limited, but a solvent that does not easily

react with a starting material is desirable. Examples
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substituted amino group can be synthesized. 111 29 SEPTEMBER 2006 Examples of the amine used
herein are methyiamine, ethyiamine, dimethyiamine and diethyiamine. Examples of the base are the
above-mentioned organic bases and inorganic bases, of which, for example, diisopropyiethyiamine,
dimethyiaminopyridine, triethyiamine, pyridine, 2,6-lutidine or sodium hydride is preferably used. The
solvent used in the reaction is not specifically limited, but a solvent tB&t do83TAMEIESIlY ¢@dct with a

starting material is desirable. Examples thereof are the, above-mentioned inert solvents, of which, for
e e e Tho

reaction timg;ig inptes 30 nours, apd s prgfarably, 1 4g 2 hours.The feaction temperature is a

temperature of -78C to heating under refiux and is preferably -10C to 50C. The compound of the
formula (1) can be prepareskby subfeatiogtle thosessynthesizethaming detvative tosdeprotect the
protecting group of a hydroxyi group the by a similar way as the step AS. It is also possible to convert
one or two okthednyaroxyd grdups/ef T1107 D as @i startingd eraterdllinto.amino groups by amination by
a similar way as the step Il. The compound of the formula (I) can be also prepared by alkyiating,

acyiating, carbamoyiatinG OF SGFeRYidthiy" thé anfifd gfouofthe cOMBBunaSr the formula (1) by

methods W%E%%O:Lvé%ino%@a}g{}: %ysnlt%(agJ[lC %%mgggrﬁg etr]etriphenylphosphine or
lithium aluminum hydride. The azide can be also reduced
into the amine, for example, by using a catalyst such as
palladium-carbon or Lindlar catalyst under hydrogen
atmosphere. The solvent used in the reaction is not
specifically limited, but a solvent that does not easily
react with a starting material is desirable. Examples
thereof are tetrahydrofuran, diethyl ether and ethanol.
The reaction time is 10 minutes to 30 hours. The reaction
temperature is a temperature of -78°C to heating under
reflux.

The conversion of a hydroxyl group into a good leaving
group can be carried out by the similar procedure of the
step Gl (halogenation) or the step Hl1 (sulfonylation).
Examples of the good leaving group are chloro group, bromo
group, iodo group, methanesulfonyl group and p-
toluenesulfonyl group. Next, by treating the converted
compound having a leaving group with an amine in an inert
solvent in the presence of a base, the compound in which

the hydroxyl group is converted into an amino group or

substituted amino group can be synthesized.
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112 29 SEPTEMBER 2006 above-mentioned methods. J. A preparation for an oxo-compound
(oxidation of a hydroxyl group) O O AO AO OHOH StepJ1 OHO-R23Jb R21JaOOOR3Jb O
OH O R3Ja OH OH 11107D (I 1J) In the formula, either one of R3Ja and R3Ja represents a hydroxyl
group and the other represents a hydrogen atom, or R3Ja and R3Ja together with the carbon atom to
which R3Ja and R3Ja are bound represent an oxo group, either one2éf RZEIEMBAER 21Jz0represents
a hydroxyl group %nd the othe[3 frelgéesents.a hydr?gnhaetggl or Rz(elJ%eacng R21Ja together with the

carbon atom to Whléﬁ%ﬁ% and R2TJ& are bour represenjt an oxo grouﬁ/. melgt%b J1lis a step for

synthesizing the, 0xar; cempeynd representad by:the fowpyla (U:koxidizing,the. bydroxyl group of

11107D as a starting material. Examples of the oxidizing agent used in this step are manganese
dioxide, pyridiriunrehloepchremate; pytidiniem tdicheamategPess-Maris Seagent and reagents used in
Swern oxidation. The solvent used in the reaction is not
inorganic bases, of which, for example,
diisopropylethylamine, dimethylaminopyridine, triethylamine,
pyridine, 2,6-lutidine or sodium hydride is preferably used.
The solvent used in the reaction is not specifically
limited, but a solvent that does not easily react with a
starting material is desirable. Examples thereof are the
above-mentioned inert solvents, of which, for example,
tetrahydrofuran, dichloromethane or N,N-dimethylformamide
is preferably used. The reaction time is 10 minutes to 30
hours and is preferably 1 to 2 hours. The reaction
temperature is a temperature of -78°C to heating under
reflux and is preferably -10°C to 50°C.

The compound of the formula (II) can be prepared by
subjecting the those synthesized amine derivative to
deprotect the protecting group of a hydroxyl group the by a
similar way as the step A5. It is also possible to convert
one or two of the hydroxyl groups of 11107D as a starting
material into amino groups by amination by a similar way as
the step Il.

The compound of the formula (I) can be also prepared
by alkylating, acylating, carbamoylating or sulfonylating
the amino group of the compound of the formula (II) by

methods well known in organic synthetic chemistry and the
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specifically limited, but a solvent that does not easily react with a starting material is desirable.
Examples thereof are tetrahydrofuran, dichioromethane, chloroform 113 29 SEPTEMBER 2006 and
toluene. The reaction temperature is a temperature of -78C to heating under reflux. The reaction time
is 10 minutes to 78 hours. Among these reactions, for example, the reaction using Dess-Martin
reagent, manganese dioxide or reagents used in Swern oxidation is pefeFedEEBWRICAOthe reaction
using a DessBMartin reatqent s ty icgﬂy Cpreferred. As the solvent for use in the oxidation using
.apbove—menctLroned’metnhods . .

Dess-Martin reagenrﬂ dichioromethane or chloroform is typically preferred. The amount of the
oxidizing agent ;usedherein is ,to:20 eguivalents.apd is,preferablyl o S equivalents to the
compound (11107D). The reaction temperature is preferably OC to room temperature. The reaction
time is 30 minutessto R4dreiirs and is preferably 1 to 8 hours. A compound in which the hydroxyi group
at the 3- position or 21-position of thgse derivatives has been converted into an oxo moiety can be
synthesized by subjecting, for exarmgle, an urethane derivative, thiourethane ndﬁgvatlve, ester
derivative or alkyl derivative, which is pregedently prepared by the above- meritioffed,ethods to the
step J1 instead of 11107D. Further, 0 ce@peund can be obtained by oxidi e hydroxyi
group at the 7-ggsition of the co epresented bXZmeRgggmula (11A).

o)

X

o)
OH

OH OH

11107D (IJ)

In the formula, either one of R*’® and R’® represents a
hydroxyl group and the other represents a hydrogen atom, or

R*? and R*? together with the carbon atom to which R*’® and

21
R3Ja Ja

are bound represent an oxo group, either one of R
and R?'7@ represents a hydroxyl group and the other
represents a hydrogen atom, or R?® and R?*Y® together with
the carbon atom to which R?’® and R?'’® are bound represent
an oxo group.

The step Jl is a step for synthesizing the oxo-
compound represented by the formula (IIJ) by oxidizing the
hydroxyl group of 11107D as a starting material.

Examples of the oxidizing agent used in this step are
manganese dioxide, pyridinium chlorochromate, pyridinium
dichromate, Dess-Martin reagent and reagents used in Swern
oxidation. The solvent used in the reaction is not
specifically limited, but a solvent that does not easily
react with a starting material is desirable. Examples

thereof are tetrahydrofuran, dichloromethane, chloroform
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Further, the hydroxyi group at the 3-position, 7- position and/or 21-position can be selectively
converted 114 29 SEPTEMBER 2006 into an oxo moiety by a various combination of the protection
and deprotection conditions of the step Al and the step AS with the step Jl. In addition, a compound
which has both an oxo moiety and a urethane, thiourethane, ester or alkyl moiety can be respectively
synthesized by subjecting a compound, which is precedently convertEd iBtd EEMBERMOELY, to the
above-menti%réedtgﬁtl%%ds for a gr(aitganetgegv%tievrg éhriogér%hanlesd%ri\éaet;}{eéegtelrl rdeeris/];;:\tive or alkyl
derivative. The compoungs' representeacby the formt]?la (ﬁ can be synthesé?adr by an appropriate

combination o the feaclions ;4 40 J,and profection and,geprotection progagyres of the hydroxyl group.

After termination of the reaction; the target product in the respective reaction is isolated from a
reaction mixtuireaccorbng 0 aceny¥entionad procatkise. Ferexample, tietargete@mpound can be

obtained by filtration, if insoluble matter is present, and evaporation of the solvent, or by diluting the
reaction mixtofe with @niorganicisolvert ssudtras ethyr aeetars; washingp theserganicdager with water,
drying over anhydrous magnesium sulfate and evaporating the solvent. The compound can be further
purified by &TcorvRAGANA procsuure stéREs &f&ﬁﬁ%‘?@méﬁ)g%ﬁﬁﬁ]%ﬁi‘ﬁdray%fgcﬂfrb}ﬁ&ography or
high performance liquid, chromatography as ing case (eaUleS:nt is typically

preferred. As the solvent for use in the oxidation using

Dess—-Martin reagent, dichloromethane or chloroform is

typically preferred. The amount of the oxidizing agent

used herein is 1 to 20 equivalents and is preferably 1 to 5

equivalents to the compound (11107D). The reaction

temperature is preferably 0°C to room temperature. The

reaction time is 30 minutes to 24 hours and is preferably 1

to 8 hours.

A compound in which the hydroxyl group at the 3-

position or 21-position of these derivatives has been

converted into an oxo moiety can be synthesized by

subjecting, for example, an urethane derivative,

thiourethane derivative, ester derivative or alkyl

derivative, which is precedently prepared by the above-

mentioned methods to the step Jl instead of 11107D.

Further, a 7-oxo compound can be obtained by oxidizing the

hydroxyl group at the 7-position of the compound

represented by the formula (IIA).

Further, the hydroxyl group at the 3-position, 7-

position and/or 21-position can be selectively converted
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To illustrate the usefulness of the present invention 115 29 SEPTEMBER 2006 specifically, the
VEGEF transcription-suppressing activity, growth inhibitory activity on WiDr human colon cancer cell,
growth inhibitory activity on solid cancer, body weight loss (acute toxicity) and stability in an aqueous
solution of representative compounds of the compounds of the formula (I) according to the present
invention were determined. Test Example 1 Construction of reporter&yststi TaiMBERehirigbcompound

which suppresses the tragsg(ijnltieog of VEnglanrorggg to,prepare reporter sysiem reflecting
transcription from %G%promoter,yVEéF promojfer sequence was cPoned, and inserted in secretory

alkaline phosphatase; (BLAR) VEEIOL I constiict reportar vector i erder to gbtain the,promoter
region of human VEGF, VEGF genomic DNA was cloned from phage library. PCR primers having the
sequences grscriechinsSequencediembers, 1liand 2 weredesigned, basedam¥EtdF cDNA (GenBank
accession number: X62568) and a fragment having about 340 bp was obtained by carrying out PCR.
Human genemicphhge librdry @Humae genoriclibrady, Clontethas) walsisevemtdtbusing this as a
probe to obtain VEGF genomic DNA. The DNA was digested by EcoRI, and the resultant fragments
were inser@8bifthe EcBRY Eite BP pOEIS. FERaR? pUBSAEGEAL EoritdiHinG 2b66E5 A%b of VEGF 5'
flanking regior}awas obtained. The CPU%'S'VE?'&“ was g]i[geecsé%gelb% fpnl/NheIe,r\éEegFithoomoter region

of about 2.3kb obtained was ihserted in the' y conv

an oxo moiety, to the above-mentioned methods for a
urethane derivative, thiourethane derivative, ester
derivative or alkyl derivative.

The compounds represented by the formula (I) can be
synthesized by an appropriate combination of the reactions
A to J and protection and deprotection procedures of the
hydroxyl group.

After termination of the reaction, the target product
in the respective reaction is isolated from a reaction
mixture according to a conventional procedure. For example,
the target compound can be obtained by filtration, if
insoluble matter is present, and evaporation of the solvent,
or by diluting the reaction mixture with an organic solvent
such as ethyl acetate, washing the organic layer with water,
drying over anhydrous magnesium sulfate and evaporating the
solvent. The compound can be further purified by a
conventional procedure such as column chromatography, thin
layer chromatography or high performance liquid
chromatography as the case requires.

To illustrate the usefulness of the present invention
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116 29 SEPTEMBER 2006 multi cloning site Kpnl/Nhel of secretory alkaline phosphatase (PLAP)
vector (Goto et al, Mol. Pharmacol., 49, 860-873, 1996), and thus, VEGF-PLAP vector was
constructed. The above-mentioned VEGF-PLAP vector was transfected in the U251 cell cultured in
the DULBECCO-modified eagle medium (DMEM; manufactured by SIGMA Co., Ltd.) containing 10%
fetal calf serum, and the cells were cultured in the presence of 1 mghAAL SHBEMrerRk LB pto

establish G418 relsils(t:%rltftablg n@a(éJEZSl/l-S cell). If was confirmed that U25]t/%-8. (;Cell secreted

clo
PLAP undesrﬁwey%%)xw Condition &%A) mcﬁﬁ‘faafgricfﬁ e %é)rrrllésﬁ%%f\%rsgérilﬁthaecrep\éh (%fell. Mol. Biol.

Res. 40, 35539,,,1994)-and,was A reporier systepyrefiepting, the, franseripfion,from,VEGE promoter.

The screening of the compound suppressing VEGF production which was induced by hypoxic
stimulation yaswarriachptibhelowyusing thei elonen Test Exampla-2 VEGb dranseripiian-suppressing
activities of various 11107 analogues and derivatives In order to remove the influence of alkaline
phosphateslinserdmeW2s1He8 tells were ridsed abicé With the adequatearmowetloftPBS (Phosphate
buffered saline), diluted in the DMEM medium containing 10% of serum in which alkaline phosphates

was inactivatedI5Fthe Srdstmeht 6f 6BERROT2BMMT, dritFdispERSET hrosiveliiBtates By 4 % 101
cells/180 L. éf;eraccuétg]r_jgg%sgg oc\ﬁerniggtein a CO2 incupator 117

sent 1nvention were determined.

Test Example 1 Construction of reporter system for
screening compound which suppresses the transcription of
VEGF

In order to prepare reporter system reflecting
transcription from VEGF promoter, VEGF promoter sequence
was cloned, and inserted in secretory alkaline phosphatase
(PLAP) vector to construct reporter vector.

In order to obtain the promoter region of human VEGF,
VEGF genomic DNA was cloned from phage library. PCR
primers having the sequences described in Sequence Numbers
1 and 2 were designed based on VEGF cDNA (GenBank accession
number: X62568) and a fragment having about 340 bp was
obtained by carrying out PCR. Human genomic phage library
(Human genomic library, Clontech Co.) was screened using
this as a probe to obtain VEGF genomic DNA. The DNA was
digested by EcoRI, and the resultant fragments were
inserted in the EcoRI site of pUCl18. Finally, pUCl18-VEGFA
containing about 5.4 kb of VEGF 5’ flanking region was
obtained. The pUC18-VEGFA was digested by KpnI/NhelI, VEGF

promoter region of about 2.3kb obtained was inserted in the
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29 SEPTEMBER 2006 (5% CO02), 20 L of the above-mentioned incubation solution containing the test
compound diluted with 3-fold succession was added, and then they were incubated in a hypoxic (2%
C02) incubator for 18 hours. With respect to the PLAP activity in the culture supernatants, 10 L of the
supernatants was added to 50 L of 0.28 M Na2CO3-NaHCO3 buffer solution (pH 10.0, 8.0 mM
MgSO04), and finally 50 L of alkaline phosphatase substrate (LUMISTEIN;Eb&mdiABsciénc® Co.) was
added. After reacting-for one hour, the alkali hosphatase activity o%h PLAP was measured by
detecting tﬁlél%%ém‘%a\?Pulrﬁi%egéér?ceﬁﬁfkala/rlr@%reg plate rseea%er%lgg&ir% <Fﬁlelrrteo.). The PLAP activity

under normoxia was, sglsas 0%, Athe RIAR activiefcellwhich was treated.upder hypoxia was set as
100%, and the concentration suppressing the PLAP activity by 50% was set as the 1C50 value of

PLAP. The #6550 svadyesi 0¥} 107D detivatives\showrpinAExarapies were smeasyreth anddhe 1C50
values of representative 11107D derivatives are shown in Table 1. The 11107D derivatives showed
strong VEGF tranddriptioncsitppressing activiliés:F TablaPl v£8 R29ISEFRTFEMBER 2606=CGompound

VEGF transpription-suggressin activities (IC50: an1 632.0 912.9 1210.2 163.1
in the U251 cell cultured in the DULBECCO-modified eagle

medium (DMEM; manufactured by SIGMA Co., Ltd.) containing
10% fetal calf serum, and the cells were cultured in the
presence of 1 mg/mL G418 (Merck Co.) to establish G418
resistant stable clone (U251/1-8 cell).

It was confirmed that U251/1-8 cell secreted PLAP
under hypoxic condition (2% O, incubator) in the same
manner as in the report (Cell. Mol. Biol. Res. 40, 35-39,
1994) and was a reporter system reflecting the
transcription from VEGF promoter. The screening of the
compound suppressing VEGF production which was induced by
hypoxic stimulation was carried out below using the clone.
Test Example 2 VEGF transcription-suppressing activities
of various 11107 analogues and derivatives

In order to remove the influence of alkaline
phosphates in serum, U251/1-8 cells were rinsed twice with
the adequate amount of PBS (Phosphate buffered saline),
diluted in the DMEM medium containing 10% of serum in which
alkaline phosphates was inactivated by the treatment of
65°C for 20 min., and dispensed in 96-well plates by 4 X
10 cells/180 UL.

After culturing at 37°C overnight in a CO, incubator
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173.9 216.1 22256 2455 2529 262.8 273.7 4439 451.9 759.1 951.2 1093.3 12244
127 2.4 1311.7 136 1.2 142 11.2 Test Example 3 Growth inhibitory activities on WiDr human colon
cancer cells WiDr human colon cancer cells cultured in DULBECCO- modified eagle medium (DMEM,;
manufactured by SIGMA Co., Ltd.) containing 10% fetal calf serum, penicillin (100 unit/mL) and
streptomycin (100 g/mL) were dispensed in 96- well plates by 2X103ZelISHRSIEIARER cadlfiring

overnight in a CQ2 incubator, 20L of the above-mentioned incuhation solution containing the test
compound died it 3 0cH b5de <l S LHAGE IGHER by IFEEEAiOH: ARGY a8 days, 50 RL

Of33'ng”mnNggfﬂﬁngEW@S@QQQdCEMB@@HéJ§Hluted with 3-fold succession
was added, and then they were incubated in a hypoxic (2%
CO;) incubator for 18 hours. With respect to the PLAP
activity in the culture supernatants, 10 UL of the
supernatants was added to 50 UL of 0.28 M Na,CO3-NaHCO;
buffer solution (pH 10.0, 8.0 mM MgSO4), and finally 50 UL
of alkaline phosphatase substrate (LUMISTEIN, Genomescience
Co.) was added. After reacting for one hour, the alkaline
phosphatase activity of the PLAP was measured by detecting
the chemical luminescence by a micro plate reader (Perkin-
Elmer Co.). The PLAP activity under normoxia was set as 0%,
the PLAP activity of cell which was treated under hypoxia
was set as 100%, and the concentration suppressing the PLAP
activity by 50% was set as the ICsy value of PLAP. The ICsg
values of 11107D derivatives shown in Examples were
measured, and the ICsy values of representative 11107D
derivatives are shown in Table 1. The 11107D derivatives
showed strong VEGFEF transcription-suppressing activities.

Table 1
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29 SEPTEMBER 2006 by culturing for further one hour. Then, formazan formed by the reduction by
the action of living cells was extracted with 100 L of DMSO, the absorbance (A540/A660) was
determined and was set as the index of the number of living cells. The concentrations of the
compounds of the formula (I) at which the growth of WiDr human colon cancer cells are inhibited 50%
were determined. The IC50 values of representative compounds are2$h@r irEvable 2 e

compounds of the formula, (D Showes %%; H %&M;} activities on WiDr human colon cancer
cells. Table 2CL2¢p29n8EPTEMBER (gg %o oun§ rowt inhibitory activities on WiDr human

colon cancercells (IC50: nM) 612 5 9f 01726 2132 2214.6 2453 251.2 261.6 27
1.2 442.1 450.76 32 0
9 12.9
12 10.2
16 3.1
17 3.9
21 6.1
22 25.6
24 5.5
25 2.9
26 2.8
27 3.7
44 3.9
45 1.9
75 9.1
95 1.2
109 3.3
122 4.4
127 2.4
131 1.7
136 1.2
142 11.2

Test Example 3 Growth inhibitory activities on WiDr human
colon cancer cells

WiDr human colon cancer cells cultured in DULBECCO-
modified eagle medium (DMEM; manufactured by SIGMA Co.,
Ltd.) containing 10% fetal calf serum, penicillin (100
unit/mL) and streptomycin (100 Wg/mL) were dispensed in 96-
well plates by 2x10° cells/well. After culturing overnight
in a CO, incubator, 20uL of the above-mentioned incubation
solution containing the test compound diluted with 3-fold
succession was added, followed by incubation. After three

days, 50 UL of 3.3 mg/mL MTT solution was added, followed
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754.1 950.5 10915 1221.1 1270.7 1310.7 136 0.8 142 4.9 Test Example 4 Solid tumor
growth inhibitory activities In order to study solid tumor growth inhibitory activities of the compounds of
the formula (I) in vivo, WiDr human colon cancer cells were implanted subcutaneously into the flanks
of nude mice. transplanted to the subcutaneous body sides of mice. The animals were grouped so
that the average of the volumes of the respective groups became un:forridE®hBHEERazhed about 100

mm 3. Contyrol graup was maidoer_u% of:%% mice and 11107D-fiugrgrilnis‘rgriglc_?1 groups were adeup of 5

. . urin r ne our . me
mice. The defivatives were’ administered for the a&lmlnlstermg groupsTor 5 consecutive 121 29

SEPTEMBER 2006 days, by injravenops injgetion.so as tq bealy of0:625 mg, 1.25 mg, 2.5 mg, 5

mg and 10 mg/kg/day, and a vehicle was administered to the control group. The tumor volumes on

Day 15 werg;measured, and relative fumerrvalwme ratios (14€:%) mere determined setting the tumor
volume of the control group as 100%. The T/C% of representative compounds of the formula (1) are

shown in Talsle JTherbody deighds oaDaeL, Bay BhDay8ldayr? ahd Dayis forof

living cells.

The concentrations of the compounds of the formula (I)
at which the growth of WiDr human colon cancer cells are
inhibited 50% were determined. The ICsg values of
representative compounds are shown in Table 2. The
compounds of the formula (I) showed strong growth
inhibitory activities on WiDr human colon cancer cells.

Table 2
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16) were measured, and relative body weight variations were determined setting the body weight on
Day 1 as 100%. The relative body weight ratios on the day where the body weight reached the
minimum were defined as the minimum relative weight ratios and are shown in Table 3. Table 3
Growth inhibitory activities in Dose the WiDr human solid tumor the minimum Compound model
relative weight ratios (mg/kg) (T/C%) 6 1.25 350.81 95.0 10 0.86 222BPTIONMGFR5225@E6 0.82 16
2.5 28 0.90—2+2-528-6-86—225:6-39-6-/4262-54206-93445:6-19-6-89455-0 20 0.90 755.0 17
0.82 109 0.625,36,0,89 1&pwi iphikitery TR EBRRbUNRS TR RYRTLERTPEEREed growth 122 29
SEPTEMBER 2006 inhibitory activities in the Wil€kumdh colon tumor model even in a dose without
remarkable weighfgloss also in vivo. Test Example pSfability in an aqueous solution

9 5.5
16 2.0
17 2.6
21 3.2
22 14.6
24 5.3
25 1.2
26 1.6
27 1.2
44 2.1
45 0.7
75 4.1
95 0.5
109 1.5
122 1.1
127 0.7
131 0.7
136 0.8
142 4.9

Test Example 4 Solid tumor growth inhibitory activities

In order to study solid tumor growth inhibitory
activities of the compounds of the formula (I) in vivo,
WiDr human colon cancer cells were implanted subcutaneously
into the flanks of nude mice. transplanted to the
subcutaneous body sides of mice. The animals were grouped
so that the average of the volumes of the respective groups
became uniform, when it reached about 100 mm®>. Control
group was made up of 10 mice and 11107D-administering
groups were made up of 5 mice. The derivatives were

administered for the administering groups for 5 consecutive
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The compounds of the formula (1) were dissolved in DMSO in concentrations of 10 to 20 mM, and
these were diluted about 500 folds with Britton-Robinson's buffer solution of pH 7. Each of the
solutions as sample solutions was incubated at 25C for 24 hours. The sample solutions were
analyzed by high performance liquid chromatography before and after incubation, and the residual
ratios of the tested substances in the sample solutions after incubatigf v UBt@mnRned from the

peak areas of the obtained chromatograms. Example Peak area (mAU x sec) The residual ratios
il ator S RO 00 HOSS5 1157 b6 PTOT, 3504 367 B8 Caraforng o 500 5476 96.2

Compound 1254505160 948, Compeyne 22 45134544 5.8 CamRound 44 4031 3620 94.8
Compound 45 52915024 95.0° Compound 75 2594 2478 95.5 Compound 109 2224 2111 94.9

Compound 422 4872-4620194.8 Cpapatnerl30 48114583 9hdl Gampound hadd68r57 93.2
Compound 136 3750 3579 95.4 Compound 142 3916 3705 94.6 123 29 SEPTEMBER 2006 The
results showalyatlthe wontemof FD8Y%, decrdagalative tumor volume ratios

(T/C%) were determined setting the tumor volume of the
control group as 100%. The T/C% of representative
compounds of the formula (I) are shown in Table 3. The
body weights on Day 1, Day 5, Day 8, Day 12 and Day 15 (or
16) were measured, and relative body weight variations were
determined setting the body weight on Day 1 as 100%. The
relative body weight ratios on the day where the body
weight reached the minimum were defined as the minimum

relative weight ratios and are shown in Table 3.

Table 3
Growth inhibitory activities in
Compound Dose the WiDr human solid tumor t.he miqimum .
model relative weight ratios
(mg/kg) (T/C%)

6 1.25 35 0.81

9 5.0 10 0.86

12 2.5 21 0.85

15 2.5 36 0.82

16 2.5 28 0.90

21 2.5 28 0.80

22 5.0 39 0.74

26 2.5 42 0.93

44 5.0 19 0.89

45 5.0 20 0.90

75 5.0 17 0.82
109 0.625 36 0.89
131 2.5 28 0.83

The compounds of the formula (I) showed growth
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to 83% after 24 hours, but that the contents of Compounds 9, 12 and 22 as representative
compounds of the compounds of the formula (I) remained 95 to 96%, indicating that the 11107D
derivatives are stable in an agueous solution. As is evident from the above Pharmacological Test
Examples, the compounds of the formula (I) according to the present invention especially suppress
VEGF production by varying the gene expression and are expected & us&asEMBARtIRIMMGr agent, in
particular, as a treating agent for .solid cancer,.a carcinoma metastasis suppressor, as well as an
agent for trelaﬁ%lggdisé géﬁ’c Fe(fi%cl)\f);tcfﬁ/,e rheumatoid %g} ?i':iqs1 %nﬁ%nan%?r?oorﬁag Igﬂnr?ﬁerr,ﬂgg% ?\g evident from
the toxicity test of Test Example, 4. the compaunds.efithe formula (), show growth inbibitgry activities
in the WiDr human colon tumor modle in such a dose as to not cause remarkable weight loss of the
tested miceTancamexsaie 1eorppourds, Accordingly atheypre efficasious-asan agent for preventing or
treating a disease against which gene expression control is efficacious, a disease against which
VEGF production Sbppressinguactivity s éfficaciousiahd a( diseaseagaimst whictangiogenesis
inhibiting activity is efficacious. The "preventing or treating" indicates either of preventing or treating,

or both of thef Mble SPRERIRAM? theBnfbounts of tie dtthuls A of theS pré&ent invention are
effective as dairh%r%tletgmé)}% gggn% &pd f10214 d29 V§l PETI%M?E%Q%%O_ 6O An ggt}lcpéarb% Pgrantltumor agent
and a carcinoma metastasis suppressor for solid cancer. As the soli

solution of pH 7. FEach of the solutions as sample

solutions was incubated at 25°C for 24 hours.

The sample solutions were analyzed by high performance
liquid chromatography before and after incubation, and the
residual ratios of the tested substances in the sample

solutions after incubation were determined from the peak

areas of the obtained chromatograms.

Example Peak area (mAU x sec) The residual ratios
initial after 24 hours (%)
FD895 1197 993 83.0
11107D 3994 3817 95.6
Compound 9 5690 5476 96.2
Compound 12 5450 5169 94.9
Compound 22 4713 4514 95.8
Compound 44 4031 3820 94.8
Compound 45 5291 5024 95.0
Compound 75 2594 2478 95.5
Compound 109 2224 2111 94.9
Compound 122 4872 4620 94.8
Compound 130 4819 4583 95.1
Compound 131 168 157 93.2
Compound 136 3750 3579 95.4
Compound 142 3916 3705 94.6
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cancer, for example, pancreatic cancer, gastric cancer, colon cancer, breast cancer, prostate cancer,
lung cancer, kidney cancer, brain tumor, head and neck cancer, esophageal cancer, skin cancer, liver
cancer, uterus cancer, cervix uteri cancer, urinary bladder cancer, thyroid cancer, testicular cancer,
chorionic carcinoma, osteosarcoma, soft tissue sarcoma, and ovarian cancer may be proposed, of
which a cancer such as colon cancer, breast cancer, prostate cance?duagreant@Et kead @md neck

cancer or ovarianr%%enc% quu rteéerr %WFLJCr%haetr, Lchgg are r@%seon eﬁg%:i\éebgﬁ an Cf;\entigurggs)ge agent for
leukemia. Further, they are also effective as an agen%?or reatting ematoma. Igur?hermore, they are

also effective,as an agept.for ptreating diabgtic retinppathy. rheymatoid arritis, and, hermatoma, which
is based on VEGF production suppressing action. In addition, they are also effective as an agent for
treating inflarmmatary diseasescgansisiing-0f i 0steoarpritis; psodasis imandquetanged hypersensitivity
reaction, and atherosclerosis. When the compounds are prepared as an injection, a pH regulator, a
buffer, a stdbilizef casolubilizér angtira Hike até added 46 the nbhe drug) df ndoessane to prepare an
subcutaneous, intramuscular, intra-articular or intravenous injection according to a conventional

procedure. 1125979 SEPTEMBERCS06E SVAEARTHE compdlind B 8GMmmiStetetd 483 preventive or

therapeuic agent for various lseAsep. 142 SEIN. A0IniRsted ag ablers, popcers. granules,

Examples, the compounds of the formula (I) according to the
present invention especially suppress VEGF production by
varying the gene expression and are expected to use as an
antitumor agent, in particular, as a treating agent for
solid cancer, a carcinoma metastasis suppressor, as well as
an agent for treating diabetic retinopathy, rheumatoid
arthritis and anginoma. Further, as is evident from the
toxicity test of Test Example 4, the compounds of the
formula (I) show growth inhibitory activities in the WiDr
human colon tumor modle in such a dose as to not cause
remarkable weight loss of the tested mice and are safe
compounds. Accordingly, they are efficacious as an agent
for preventing or treating a disease against which gene
expression control is efficacious, a disease against which
VEGF production suppressing activity is efficacious and a
disease against which angiogenesis inhibiting activity is
efficacious. The “preventing or treating” indicates either
of preventing or treating, or both of them. More
specifically, the compounds of the formula (I) of the

present invention are effective as an antitumor agent, and
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syrups and the like, and may be parenterally or parenterally administered as a spray, a suppository,
an injection, an external preparation or a drip. The dose remarkably varies according to the severity
of symptom, age, the kind of liver disease etc., and approximately 1 mg to 100 mg per day for an
adult is administered in general at one time or several times. Conventional excipients are used at
production of pharmaceuticals, and the pharmaceutical products are? prejyaredyERcamvEntional
method. Namelé, when a.solid formulation forttc))ral use IS chepar%d, a filler is added to the main drug,

. 1in articular,. a an nt umor e a carcinoma .
and if necessary, aBmder, a dlsmiegran?, a lubricant, gcoloraﬁ}, a?lavorlng agent and the like are

added thereto, and thenstablets, coated tablets granyles, powders, capsules;and the like are

prepared. It is needless to say that sugar coating, gelatin coating or suitable coating may conducted
on the tablet andgrandler itnecassary. Aocording ia-thespresent inyentian; the eemppounds of the
formula (I) of the present invention suppress, in particular, VEGF production by varying the gene
expression candPshovg exeallentiantitimoraactivitiestn s Vivbssolid Nieevor nhodels CERintker; the
compounds of the formula (I) of 126 29 SEPTEMBER 2006 the present invention are stable in an
aqueous sofdtircand TanGrovide2far exaftiple, difagertior ffe&ling 8a%&r 7 in particular, an agent

for treating solid cancer, a carcinoma_metastasis suppressor, an a%ent for reating diabetic
ésophageal cancer, skIn cancer,' Iiver canter, utérus cancer,

cervix uteri cancer, urinary bladder cancer, thyroid cancer,
testicular cancer, chorionic carcinoma, osteosarcoma, soft
tissue sarcoma, and ovarian cancer may be proposed, of
which a cancer such as colon cancer, breast cancer,
prostate cancer, lung cancer, head and neck cancer or
ovarian cancer is preferred. Further, they are also
effective as an antitumor agent for leukemia. Further,
they are also effective as an agent for treating hematoma.
Furthermore, they are also effective as an agent for
treating diabetic retinopathy, rheumatoid arthritis and
hematoma, which is based on VEGF production suppressing
action. 1In addition, they are also effective as an agent
for treating inflammatory diseases consisting of
ostecarthritis, psoriasis and prolonged hypersensitivity
reaction, and atherosclerosis.

When the compounds are prepared as an injection, a pH
regulator, a buffer, a stabilizer, a solubilizer and the
like are added to the main drug, if necessary, to prepare
an subcutaneous, intramuscular, intra-articular or

intravenous injection according to a conventional procedure.

125



retinopathy, rheumatoid arthritis and angioma. Examples The present invention will be illustrated in
further detail with reference to Examples and Referential Examples below, which are not intended to
limit the scope of the present invention. The symbols used in the chemical structural formulae in
Examples will be illustrated below. DEIPS: diethylisopropylsilyl group Et: ethyl group EE:
1-ethoxyethyl group Me: methyl group TES: triethylsilyl group Example ISEemagetor 00 Mer-11107

strain and purificggggnof 1(310(Z(I§)mo(r31erl1 oqui of dtI% rY'=,Iar]ct é:u(le'[#reagssg-z o(fe Mgr-ll&O? %train was
inoculated into a ml Er enmeygr ffas coniaalnlngJS% mit of seed nédium &t’/% o?g@/cerin, 2% of
glucose, 2% Qf sayhean mea (ERUSAN-MEAT, manytactured by Alingmote,.Co, Lid.),0.5% of yeast

extract, 0.25% of sodium chloride, 0.32% of calcium carbonate, 0.0005% of copper 127 29
SEPTEMBER2006s sulfate, 0.005% eftmanganese-ehlogde ik 0085%efizdna ssljfate, pH 7.4), and it
was cultured at 28C for three days on a shaker to give the first seed culture. The seed culture (0.6
mL) was incatiated intoch 5§06 nmili Edenaeyendtaskeontaining €0emLiof thie producing medium (5% of

soluble starch, 0.5% of corn steep liquor, 0.5% of dry _
parenterally administered as & spray, a suppository, an

injection, an external preparation or a drip. The dose
remarkably varies according to the severity of symptom, age,
the kind of liver disease etc., and approximately 1 mg to
100 mg per day for an adult is administered in general at
one time or several times.

Conventional excipients are used at production of
pharmaceuticals, and the pharmaceutical products are
prepared by a conventional method. Namely, when a solid
formulation for oral use is prepared, a filler is added to
the main drug, and if necessary, a binder, a disintegrant,
a lubricant, a colorant, a flavoring agent and the like are
added thereto, and then tablets, coated tablets, granules,
powders, capsules and the like are prepared. It is
needless to say that sugar coating, gelatin coating or
suitable coating may conducted on the tablet and granule,
if necessary.

According to the present invention, the compounds of
the formula (I) of the present invention suppress, in
particular, VEGF production by varying the gene expression
and show excellent antitumor activities in in vivo solid

tumor models. Further, the compounds of the formula (I) of
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yeast, 0.5% of gluten meal, 0.1% of calcium carbonate) and it was fermented at 28C for four days on
a rotary shaker to give a fermentation cultured broth. The cultured broth (10 L) was extracted with
1-butanoi (10 L), then thus acquired butanoi layer was evaporated to dryness to give 100 g of crude
active fraction. The crude active fraction was applied on Sephadex LH-20 (1500 mL; manufactured
by Pharmacia Co. Ltd.), and eiuted with tetrahydrofuran-methanol (122) &&a8Bol@nR A efuted
fraction frorg 5640 rPIé St% I(13t60 .rpll\_f g\aatsi%onncaegteratsed Lglderynessdnto %{Me gursesidUE 11(960 Ign%). ghe
resulting resﬁue%vas dissoivedin a mixtdre of ettﬁy acetate and methanol f@f ; v}v(i and subjected to
silica gel column chromatography LWAKQ GEL £-200,20 g),,The columpyvas, giuted with a mixture
(2 L) consisting of n-hexane and ethyl acetate (1:9, v/v), the fractions eiuted from 1440 mL to 1566 mL
were collegted tavaposatedda give-hs nigof a caudel activeo frastioranide-gbtainegkeruderagtive
fraction was subjected to preparative high performance liquid chromatography (HPLC) 128 29
SEPTEMBER 20962 gadersthefokowing preparatiee HHELT condition (A), dhethie1fractions eluted at
the retention time of 17 minutes were collected. After removing acetonitrile, the respective fractions

were desalted by IIPEENder ¥e fstiowiny Greparativé HPISC *BABA (B) to give 11107D

(Retention time: 36 minutes, 1.8 mg). Preparative HPLC conditions A:

Examples

The present invention will be illustrated in further
detail with reference to Examples and Referential Examples
below, which are not intended to limit the scope of the
present invention.

The symbols used in the chemical structural formulae
in Examples will be illustrated below.

DEIPS: diethylisopropylsilyl group

Et: ethyl group

EE: l-ethoxyethyl group

Me: methyl group

TES: triethylsilyl group
Example 1 Fermentation of Mer-11107 strain and
purification of 11107D

One loopful of the slant culture(ISP-2) of Mer-11107
strain was inoculated into a 500 ml Erlenmeyer flask
containing 50 mL of seed medium (2% of glycerin, 2% of
glucose, 2% of soybean meal (ESUSAN-MEAT manufactured by
Ajinomoto Co. Ltd.), 0.5% of yeast extract, 0.25% of sodium

chloride, 0.32% of calcium carbonate, 0.0005% of copper
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Column: YMC-PACK ODS-AM F20 mm X 250 mm (manufactured by YMC Co.) Flow rate: 10 ml/min.
Detection: 240 nm Eluent: acetonitrile/0.15% aqueous potassium dihydrogenphosphate (pH 3.5) (2:8
to 8:2, viv, 0 to 50 min., linear gradient) Preparative HPLC conditions B: Column: YMC-PACK
ODS-AM F20 mm X 250 mm (manufactured by YMC Co.) Flow rate: 10 mL/min. Detection: 240 nm
Eluent: methanol/water (2:8 to 10:0, v/v, 0 to 40 min., linear gradient} Exariile 2Ry sicg3chemical

properties of 07D The co c%emlcal ertle f11107D ar wn %Zlow The structure of
11107D was ?% Stmihe aglas S%J)Wn elow. %Q%\egpeargln%e c% oﬂegs%;))?)@v%er 9’29 SEPTEMBER

2006 2. MOA%%%@QG'?Q 5p2 FSIMS miz %Mcﬁltﬂ%@/'“a@a)zs?ﬂc Molgedlar, formula: 030H4809

4. Solubility: soluble’in dimethyl sulfoxide, pyridine, methanol and acetone, and slightly soluble in
water 5. Cotryeactions pesiiveforiodineyand selfuric-acid sedditravivtetabsorption spastrum
(methanol, maximum value) nm: 239 (E 33100) 7. Infrared absorption spectrum (KBr) cm 1: 3417,
2967, culture (0.6 mL) was inoculated into a 500 mL Erlenmeyer
flask containing 60 mL of the producing medium (5% of
soluble starch, 0.5% of corn steep liquor, 0.5% of dry
yeast, 0.5% of gluten meal, 0.1% of calcium carbonate) and
it was fermented at 28°C for four days on a rotary shaker
to give a fermentation cultured broth.
The cultured broth (10 L) was extracted with l-butanol
(10 L), then thus acquired butanol layer was evaporated to
dryness to give 100 g of crude active fraction. The crude
active fraction was applied on Sephadex LH-20 (1500 mL;
manufactured by Pharmacia Co. Ltd.), and eluted with
tetrahydrofuran-methanol (1:1) as a solvent. An eluted
fraction from 540 mL to 660 mL was concentrated to dryness,
to give a residue (660 mg). The resulting residue was
dissolved in a mixture of ethyl acetate and methanol (9:1;
v/v) and subjected to silica gel column chromatography
(WAKO GEL C-200, 50 g). The column was eluted with a
mixture (2 L) consisting of n-hexane and ethyl acetate (1:9,
v/v), the fractions eluted from 1440 mL to 1566 mL were
collected, evaporated to give 15 mg of a crude active
fraction.

The obtained crude active fraction was subjected to

preparative high performance liquid chromatography (HPLC)
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1732, 1714, 1455, 1372, 1248, 1176 8. 'H-NMR spectrum (CD30D, 500MHz): b ppm (integral,
multiplicity, coupling constant J (Hz)): 0.93(3H,d,J=7.0Hz), 0.95(3H,d,J=6.8Hz), 0.98(3H,t,J=8.0Hz),
1.23(3H,s), 1.30(1H,m), 1.36-1.66(9H,m), 1.70(1H,dd,J=6.4,14.2Hz), 1.82(3H,d,J=1.0Hz),
1.90(1H,dd,J=6.4,14.2Hz), 2.10(3H,s), 2.52(2H,m), 2.62(1H,m), 2.72(1H,dd,J=2.4,8.3Hz),
2.94(1H,dt,J=2.4,5.7Hz), 3.55(1H,dt,J=8.3,4.4Hz), 3.82(1H,m), 5.10€1H,8REBEBHER 2006

5.11(1H,d,J§18.8H n S.EOngdd,JZQB Zlé5.2HZ)C, .5.24%,\]385)&[51%#2), .9251@, =15.2Hz),
6.18(1H,d,J= Hz ) 6.57) ,g&,gglg}g,ﬁfﬁﬁzfg. 13C- E&§pec rum (éﬁ OD,ri 5MHZz):5 ppm
(mU|t|p|lC|tYEr%%{)ggg)51%51%(@]%,&1&9(?(@)“%6-§é@r?@-ig¥1(q%%@1<§(ﬁ),17 minutes were
28.62(1),28.79(q),30.46(t),37.53(t),40.10(t),41.80(d),
42.58(d),457(1) o5 29(d), 62 53 d), 7ed2{d)n3.0HSronitrile, the respective
74.11(s),75.30(d),80.31(d),84.19(d),123.64(d),127.10(d), 130 29 SEPTEMBER 2006
131.76(d),1888B1(s)o141 . 8 ¢(ch, 14822 ;87 DY 5 1T 2u18{sy OcHeOFHP0 FowDne H 11107D Example
3 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-_6,_10,12,16,20-pen_tamethf/l-7- 4-5 yrrolidin-1-yl)piperidin-
preparative HPLC condition (B) to give 1I107 etention
time: 36 minutes, 1.8 mg).
Preparative HPLC conditions A:
Column: YMC-PACK ODS-AM F20 mm X 250 mm (manufactured
by YMC Co.)
Flow rate: 10 ml/min.
Detection: 240 nm
Eluent: acetonitrile/0.15% aqueous potassium
dihydrogenphosphate (pH 3.5) (2:8 to 8:2, v/v, 0 to 50 min.,
linear gradient)
Preparative HPLC conditions B:
Column: YMC-PACK ODS-AM F20 mm X 250 mm (manufactured
by YMC Co.)
Flow rate: 10 mL/min.
Detection: 240 nm
Eluent: methanol/water (2:8 to 10:0, v/v, 0 to 40 min.,
linear gradient)
Example 2 Physico-chemical properties of 11107D
The physico-chemical properties of 11107D are shown
below. The structure of 11107D was determined as shown

below.

1. Appearance: colorless powder
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1-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 3) 0 NxO OH OH O O O OH
OH Example 3-1 (8E,12E,14E)-7-Acetoxy-3,6,16,21-tetrakis(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide (Formula XV)
and (8E,12E,14E)-7- acetoxy-3,16,21-tris(1-ethoxyethoxy)-6-hydroxy-
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien- 11-olidé {FEERTIENDFIRX 130 D

SEPTEMBER ?_SE % EE OEE 0 Ir ké%gE%@(y)N%EEPz %(glOM QFE 0595(XM )NO OEE OEE To

a solution of (8 7- acet%xy-B 21-

tetrahydroxy-6,10,12 16,20-peptamethyi-18,19-epoxytricosa- 8,12,14-trien-11-olide (50 mg, 0.09
mmoi) in dichioromethane (2.5 mL) were agded ethyl vinyl ether (326

4. Solubility: soluble in dimethyl sulfoxide, pyridine,
methanol and acetone, and slightly soluble in water

5. Color reaction: positive for iodine and sulfuric acid
6. Ultraviolet absorption spectrum (methanol, maximum
value) nm: 239 (€ 33100)

7. Infrared absorption spectrum (KBr) cm': 3417, 2967,
1732, 1714, 1455, 1372, 1248, 1176

8. 'H-NMR spectrum (CD;0D, 500MHz): & ppm (integral,
multiplicity, coupling constant J (Hz)):
0.93(3H,d,J=7.0Hz), 0.95(3H,d,J=6.8Hz), 0.98(3H,t,J=8.0Hz),
1.23(3H,s), 1.30(1H,m), 1.36-1.66(9H,m),
1.70(1H,dd,J=6.4,14.2Hz), 1.82(3H,d,J=1.0Hz),
1.90(1H,dd,J=6.4,14.2Hz), 2.10(3H,s), 2.52(2H,m),
2.62(1H,m), 2.72(1H,dd,J=2.4,8.3Hz),
2.94(1H,dt,J=2.4,5.7Hz), 3.55(1H,dt,J=8.3,4.4Hz),
3.82(1H,m), 5.10(1H,d,J=9.8Hz), 5.11(1H,d,J=10.8Hz),
5.60(1H,dd,J=9.8,15.2Hz), 5.74(1H,dd,J=8.3,15.2Hz),
5.92(1H,d,J=15.2Hz), 6.18(1H,d,J=10.8Hz),
6.57(1H,dd,J=10.8,15.2Hz)

9. '?C-NMR Spectrum (CD;0OD, 125MHz):8 ppm (multiplicity):
10.52(g),10.82(g),11.98(q),16.84(qg),21.07(q),24.21(q),
28.62(t),28.79(q),30.46(t),37.53(t),40.10(t),41.80(d),
42.58(d),45.97(t),55.99(d),62.53(d),70.42(d),73.09(s),

74.11(s),75.30(d),80.31(d),84.19(d),123.64(d),127.10(d),
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mg, 4.5 mmoi) and pyridinium p-toluenesulfonate (6.8 mg, 27 mol) at room temperature, followed by
stirring at the same temperature for 19 hours. The reaction mixture was diluted with ethyl acetate and
washed with a saturated aqueous solution of sodium bicarbonate and brine. The organic layer was
dried over anhydrous magnesium sulfate, filtrated and evaporated. The resulting residue was purified
by silica gel column chromatography (Kanto silica gel 60N, 40 to 100praEStARMBER 2006

gcleéalt; rllgxfg%e?l% ;%‘L’thc%/ %IB %L@Epgd ?jli?%%t § i ?%tnen%% ]j“tgér?gg ﬁ et%oz;y) %Og colorless oll

(Formula XV). ESI-MS m/z 863(M+Na)". 132 29 SEPTEMBER 2006 Next,
(8E,12E,14E)-7-acetoxy-3,16,21-tris(1 ethoxyethoxy)-6-hf{tdroxy-6,10,12,16,20-pentamethyi-18,19-
epoxytricosa-8,12,14-trien-11-olide (6 mg, 9%) was obtaineg) as a colorless oil (Formula XVI) from an
eluted fraction of ethyl acetate:hexane=50:50. ESI-MS m/z +Na)'. Example 3-2
(8E,12E,14E)-3,6,16,21-Tetrakis(1- ethoxyethoxy)-7-hydrpxy- ,12,16,20-pentamethyi-18,19-

11107D

Example 3 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-((4-(pyrrolidin-1-yl)piperidin-
l-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 3)

Example 3-1 (8E,12E, 14E)-7-Acetoxy-3,6,16,21-tetrakis(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-
8,12,14-trien-11-0lide (Formula XV) and (8E,12E,14E)-7-
acetoxy-3,16,21-tris(l-ethoxyethoxy)—-6-hydroxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-

ll-olide (Formula XVI)
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OEE To a solution of (8E,12E,14E)-7-acetoxy-3,6,16,21-
tetrakis(1-ethoxyethoxy)-6,10,12,16,20-pentamethyi-18,19- epoxytricosa-8,12,14-trien-11-olide (145
mg, 0.17 mmoi) in methanol (2.5 mL) was added potassium carbonate (95 mg, 0.69 mmoi) at room
temperature, followed by stirring at the same temperature for two hours and 30 minutes. The reaction
mixture was diluted with ethyl acetate and then washed with brine. The giganicMay® wad dried over
anhydrous magnesium sulfate, filtrated and evaporated. The resulting residue was purified by silica
gel column chromatography (Kanto silica gel 60N, 40 to 100 pm; ethyl acetate:hexane=40:60) to give
the title compound (128 mg, 93%) as a colorless 6. 1 9 SEPTEMBER 2006 ESI-MS m/z
821(M+Na) . Example 3-3 (8E,12E,14E)-3,6,16,2 akis(1-

ethoxyethoxy)-6,10,12,16,20- entamethy| -7-(
nitrophenoxy)carboxy-18,1 en{l11- olld@qw O OO OEE OEE 00O O OEE
OEE To a solution of (8E; IS~ "OEE

ethoxyethoxy)-7-hydroxy-6,10,12, 16 2@5%ntamethy| 18,19- epoxytricosa-8,12,14-trien-11-olide (139
mg, 0.17 mmoi) in

To a solution of (8E,12E,14E)-7-acetoxy-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-
8,12,14-trien-11-0lide (50 mg, 0.09 mmol) in
dichloromethane (2.5 mL) were added ethyl vinyl ether (326
mg, 4.5 mmol) and pyridinium p-toluenesulfonate (6.8 mg, 27
Umol) at room temperature, followed by stirring at the same
temperature for 19 hours. The reaction mixture was diluted
with ethyl acetate and washed with a saturated aqueous
solution of sodium bicarbonate and brine. The organic
layer was dried over anhydrous magnesium sulfate, filtrated
and evaporated. The resulting residue was purified by
silica gel column chromatography (Kanto silica gel 60N, 40
to 100 pm; ethyl acetate:hexane=30:70) to give
(8E,12E, 14E)-7-acetoxy-3,6,16,21-tetrakis(l-ethoxyethoxy) -
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-
l11-olide (60 mg, 79%) as a colorless o0il (Formula XV).

ESI-MS m/z 863 (M+Na)"
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dichioromethane (2.5 mL) were added triethylamine (88 mg, 0.87 mmoi), N,N-dimethylaminopyridine
(64 mg, 0.52 mmoi) and 4-nitrophenyi chioroformate (105 mg, 0.52 mmoi) under ice cooling, followed
by stirring at room temperature under nitrogen atmosphere for one hour. The reaction mixture was
diluted with ethyl acetate, and then washed with a saturated aqueous solution of sodium bicarbonate
and brine. The organic layer was dried over anhydrous magnesium 3glfate? fikrisek afd @vaporated.
The resulting residue was purified by silica gel column chromatograph nto silica gel 60N, 40 to
100 pm; ethyl aceta é%bxé%gfé : o}ﬁl‘l‘jgi\?g the tite Pégr%)b?ﬁ‘d 3 %ng %) as a colorless oil.
ESI-MS m/ 134 29 IE 0 ample34(8F145,14E % 3:616,21-Tetrakis(1
ethoxyetho%%ﬁgf 1 %ﬁ%&%-pﬁn@ﬁ%&%%ﬁéﬁ-%ﬁ%i%ién'-@@ ep%ﬁ ! @;' ®
1-yl)piperidis=b-yl)earbonyhoxy-18,194epaxysicosa- 8 1:214-rtennd ] -olide OvaN-~dxoa@fk&d OEE O O
OEE | OEE To (8E,12E,14E)-3,6,16,21-tetrakis(1-ethoxyethoxy)-

6,10,12,16,26-pentarmethyk Z(4mitrodhenuxy}carbddy-18 A9 epoxyttivosal 8 t4-trden-2£-olide (11.4
mg, 12 pmol) was added a solution of 4-((5)yrrolidin-1-yl)piperidine (2.4 mg, 16 mol) in tetrahydrofuran
(0.5 mL) at FéoM tempefatife: hexane=50:50.

ESI-MS m/z 791 (M+Na)" .
Example 3-2 (8E,12E,14E)-3,6,16,21-Tetrakis (1-
ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18, 19—

epoxytricosa-8,12,14-trien-11-olide

OEE

To a solution of (8E,12E,14E)-7-acetoxy-3,6,16,21-
tetrakis(l-ethoxyethoxy)-6,10,12,16,20-pentamethyl1-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (145 mg, 0.17 mmol) in
methanol (2.5 mL) was added potassium carbonate (95 mg,
0.69 mmol) at room temperature, followed by stirring at the
same temperature for two hours and 30 minutes. The
reaction mixture was diluted with ethyl acetate and then
washed with brine. The organic layer was dried over
anhydrous magnesium sulfate, filtrated and evaporated. The
resulting residue was purified by silica gel column
chromatography (Kanto silica gel 60N, 40 to 100 Uum; ethyl
acetate:hexane=40:60) to give the title compound (128 mg,

93%) as a colorless oil.
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To the mixture was added triethylamine (2.3 mg, 24 mol) at room temperature, followed by stirring at
the same temperature for three hours. The reaction mixture was evaporated to give the compound
(11 mg) as a crude product (a pale yellow oil). Example 3-5 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-((4-(pyrrolidin-1-yl)piperidin-
1-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compo2hd JJABEMFESEPTEMBER
2006 0 NO OH O .To the crude product of (8€,12E,14E)-3,6,16,21-

tetrakis(1- eﬁ%ﬁyg‘ oxy) 6%[%‘1 é) azb -pentamethyi-7-((4-

(pyrrolidin- lgxlgg{lp%dlg ]gyl)qag@owlﬁm%%g 19- epexytHeosas8, 12 l4strien-11-olide (11 mg, 11 pmol)
was added a solution of pyrldlnlum p- -toluenesuifonate (11 4 mg, 45 pmol) in a mixture of
tetrahydrofusan@<mpetimd-2y preparmolzL: 118 mb)-algeoanterngarature 4To the mixture was added
molecular sieves 4A (10 mg), followed by stirring at room temperature for 18.5 hours. Additional
pyridinium pitolueplesoifenate {1 ba1ig 45 Jimely weastaddeds folfowed, by stirrirgpatirbom

temperature for 72 hours. The reaction
olide

OEE

To a solution of (8E,12E,14E)-3,6,16,21-tetrakis(1-
ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18, 19—
epoxytricosa-8,12,14-trien-11-o0lide (139 mg, 0.17 mmol) in
dichloromethane (2.5 mL) were added triethylamine (88 mg,
0.87 mmol), N,N-dimethylaminopyridine (64 mg, 0.52 mmol)
and 4-nitrophenyl chloroformate (105 mg, 0.52 mmol) under
ice cooling, followed by stirring at room temperature under
nitrogen atmosphere for one hour. The reaction mixture was
diluted with ethyl acetate, and then washed with a
saturated aqueous solution of sodium bicarbonate and brine.
The organic layer was dried over anhydrous magnesium
sulfate, filtrated and evaporated. The resulting residue
was purified by silica gel column chromatography (Kanto
silica gel 60N, 40 to 100 um; ethyl acetate:hexane=20:80)
to give the title compound (134 mg, 80%) as a colorless oil.

ESI-MS m/z 986 (M+Na)™
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mixture was evaporated, and the resulting residue was diluted with ethyl acetate, and then washed
with a saturated aqueous solution of sodium bicarbonate and brine. The organic layer was dried over
anhydrous sodium sulfate, filtrated and evaporated. The resulting residue was purified by thin layer
chromatography (Fuji Silysia, NH Silica gel Plate, methanol:dichloromethane=1:19) to give the title
compound (2.88 mg, 35%, two steps) as a colorless oil. 1H-NMR SpeetrafP(CDBER,£00MHz)

g(gg_rp%w(l)s 3H.d J (%jl%}z)) l%g(:a%d ‘J4/P76 BE ?1%3%1(; %ﬁg m%@ﬁ 1(3H s),1.22-1.68 136 29

(3H’m)'2'67e(t1:lﬁ| éf%é 9Hz),2.6812.920H,m) 3.46-3 4 hy1 -7 ( 4—(pyrrolidin—
(1H,m),3.72-3.82(1H,m),4.24-4.40(1H,m),4.92(1H,d,J=10.8Hz),

5.06(1H,d,J=1018H7) %2711 +hdd,I59 )6:34.8b12), b) X IH 1d8l, 1 9-epoxytricosa-
J=9.2,14.8Hz),5.86(1H,d,J=14.8Hz),6.13(1H,d,J=10.8Hz),6.53 (1H,dd,J=11.2,15.2Hz); ESI-MS m/z
691(M+H) .SzXamplé =4 (8 128 NAE) KN -Ethylcarbamoyloxy)-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 4) 0
I~NxO H OH OH 0 O OH OHH The title compound {a colorless oil) was synthesized

To (8E,12E,14E)-3,6,16,21-tetrakis(l-ethoxyethoxy) -
6,10,12,16,20-pentamethyl-7-(4-nitrophenoxy)carboxy-18, 19—
epoxytricosa-8,12,14-trien-11-olide (11.4 mg, 12 Hmol) was
added a solution of 4-(pyrrolidin-1l-yl)piperidine (2.4 mg,
16 pmol) in tetrahydrofuran (0.5 mL) at room temperature.
To the mixture was added triethylamine (2.3 mg, 24 umol) at
room temperature, followed by stirring at the same
temperature for three hours. The reaction mixture was
evaporated to give the compound (11 mg) as a crude product
(a pale yellow o0il).

Example 3-5 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16, 20-pentamethyl-7-((4-(pyrrolidin-1-yl)piperidin-
l-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 3)
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by a similar method as described for Example 3. 1H-NMR Spectrum (CD30D, 400MHz) 5(ppm):
0.88(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.10(3H,t,J=7.6Hz),
1.20(3H,s),1.22-1.62(7H,m),1.34(3H,s), 1.65 (1H,dd,J=6.6,13.7Hz),
1.77(3H,s),1.86(1H,dd,J=5.7,13.7Hz), 2.50-2.53(2H,m),2.53-2.60(1H,m),2.67(1H,dd,J=2.4,7.6Hz),
2.89(1H,dt,J=2.0,6.0Hz),3.12(2H,q,J=7.2HZz),3.49-3.54(1H,m), 29 SEPTEMBER 2006
3.74-3.81(1H,m),4.82-4.98(1H,covered with H20), 5. Og (1H,d,J=10.8Hz),
5.55(1H,dd,J=9.6,15.2Hz),5.69 (1H,dd,J=9.2,15.2H7)5.87(1H,d,J=15.2Hz),6.13 (1H,d,J=11.2Hz),
6.52(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 604(Mjf\l\y 89 SEPTEMBER 2006 Example 5
(8E,12E,14E)-3,6,16,21-Tetrahydroxy 6,10 6

yl)propyl)carbamoyloxy)-18,19-ep [
OH O O O OH OH The title co 0} thesized by a similar method as
described for Example 3. 1H-NMR Spectru D30D 4OOMHz) 5(ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.20(3H,s),1.26-1.7

(10H,m).1.34(3H,9°1. 723+ 5P £ B6PHE HACI=524, 1ﬁﬁ|z)12E 14E)-3,6,16,21-

tetrakis(l-ethoxyethoxy)-6,10,12,16,20-pentamethyl-7-((4-

(pyrrolidin-1-yl)piperidin-1-yl)carbonyl)oxy-18,19-
epoxytricosa-8,12,14-trien-11-olide (11 mg, 11 Mmol) was
added a solution of pyridinium p-toluenesulfonate (11.4 mg,
45 umol) in a mixture of tetrahydrofuran:2-methyl-2-
propanol=1:1 (1 mL) at room temperature. To the mixture
was added molecular sieves 4A (10 mg), followed by stirring
at room temperature for 18.5 hours. Additional pyridinium
p-toluenesulfonate (11.4 mg, 45 umol) was added, followed
by stirring at room temperature for 72 hours. The reaction
mixture was evaporated, and the resulting residue was
diluted with ethyl acetate, and then washed with a
saturated aqueous solution of sodium bicarbonate and brine.
The organic layer was dried over anhydrous sodium sulfate,
filtrated and evaporated. The resulting residue was
purified by thin layer chromatography (Fuji Silysia, NH
Silica gel Plate, methanol:dichloromethane=1:19) to give
the title compound (2.88 mg, 35%, two steps) as a colorless
oil.

L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.89(3H,d,J=6.4Hz),

0.90(3H,d,J=6.8Hz),0.92(3H,t,J=7.2Hz),1.21(3H,s),1.22-1.68
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2.35-2.60(9H,m),2.67(1H,dd,J=2.4,7.6Hz),2.89
(1H,dt,J=2.4,6.0Hz),3.15(2H,t,J=7.2Hz),3.48-3.54(1H,m),
3.68(4H,t,J=4.8Hz),3.74-3.82(1H,m),4.82-4.98 (1H,covered with
H20),5.06(1H,d,J=10.8Hz),5.55(1H,dd,J=10.0,15.2Hz),
5.69(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13 (1H,d,J=10.4H2)6 SRETHIEER=-1202,45.2Hz);

ESI-MS m/z r%ét ) 5 Fxample 61@’7'7%%%%%?%%_%('}ﬂ'o'\lléH, m),2.48-2.62

Dimethylami yI)-N=-methylcarbamoyloxy)-3,6,

tetrahydroxy-§;10.12 16,20 pntametbyl- 18,9 epoxyyicosa-842 dstrien-LL-glide (Gampound 6) 138
29 SEPTEMBER 2006 0 ~N-~NO 40H The title compound (a colorless oiI§ was synthesized by a
similar methadias pescritbedsfos Example 34 1b4NMRiSpestyuim, (CD3QDH4COMHEZ) SGoepm).
0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.22(3H,s),1.24-1.68
(8H,m),1.34(3H6s) 7 7(3F9))1..8B(@H, dd J£512114DOHz)? 228l 4 . 8Hz) , 5. 72 (1H, dd,
(6H,s),2.45-2.62(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.86-2.99 £4H,r?1),

3.49-3.56(1H1h) 3 75:3 HH 1 4 624 7= D Giz),- © - 13 (1H,d, J=10.8Hz) , 6.53

?igﬁétil,ﬂj sz?ﬁS%@? §?8g7((1%|—| #szflglz?éoﬁlz%g .%ngi?ﬁz,é,% S0 53(1H,dd,0=11.2,15.2H2);

ESI-MS m/z 63%(MaH) " E%ﬁ‘)ﬁ'@ﬁ,(§EE$ZE/,lﬂﬁlﬂﬂ\gi%Q}l'ﬂélﬁoyloxy) -3,6,16,21-
Dimethylamino)propyl)-N-methylcarbamoyloxy)-3,6,16,21-

tetrahydroxy-6;1Q, 42 1:6:20-pentameathylr £3,29-epoxyticesay1-18, 19-epoxytricosa—

8,12,14-trien-11-0lide (Compound 4)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D, 400MHz) O (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.10(3H,t,J=7.6Hz),
1.20(3H,s),1.22-1.62(7H,m),1.34(3H,s), 1.65
(lH,dd,J=6.6,13.7Hz), 1.77(3H,s),1.86(1H,dd,J=5.7,13.7Hz),
2.50-2.53(2H,m),2.53-2.60(1H,m),2.67(1H,dd,J=2.4,7.6Hz),
2.89(1H,dt,J=2.0,6.0Hz),3.12(2H,q9,J=7.2Hz),3.49-3.54(1H, m),
3.74-3.81(1H,m),4.82-4.98(1H,covered with H,O0), 5.06
(l1H,d,J=10.8Hz), 5.55(1H,dd,J=9.6,15.2Hz),5.69
(l1H,dd,J=9.2,15.2Hz), 5.87(1H,d,J=15.2Hz),6.13
(14,d,J=11.2Hz), 6.52(1H,dd,J=10.8,15.2Hz); ESI-MS m/z

604 (M+Na) * .
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8,12,14-trien-11-olide (Compound 7) 0 N'~NO OH OH O I0 O OH OH The title compound (a
colorless oil) was synthesized by a similar method as described for Example 3. 139 29 SEPTEMBER
2006 1H-NMR Spectrum (CD30D, 400MHz) 5(ppm): 0.89(3H,d,J=6.4H2z),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.21(3H,s),1.24-1.75

(10H,m),1.34(3H,s), 1 77(3H s),1. 86(1H,dd,J:5.9,13.7Hz), 29 SEPTEMBER 2006

2.28(6H.5), 7.6 2.62(SH,m), 2.67

(1H,dd,J= 2%1 ‘é ?2586 ;g%ilé fzﬁ% é(’li?l‘n'? B 7prranydroxy-
3.82(1H,m).93(1ihd ﬁsl%%ét%(étm& 30.8412)5-5%0rpholin-4—

(1H.0d.J=9.6'15 2H7) 5 73(1H.0d 1=0.6 15.2H2) 6 87 (1H 0. I=1 5 8H2) 6.13(1H.d.J=11.2Hz).6.52

(1H,dd,J=1%.2)X5:2H2); ESIMSnoiz1653(M+1H), 1Bxarppleyd (83 2E AAE) 77-(N-(2-A N5 N-
Dimethylamino)ethyl)carbamoyloxy)-3,6,16,21-tetrahydroxy-
6,10,12,16,20-pehialmethyil8 R Ovepbxyiricosa-8,12,14-trien- 11-olide (Compound 8) 0 _N-~NAO H
OH OHO0"I10OH

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.20(3H,s),1.26-1.73
(10H,m),1.34(3H,s),1.77(3H,s),1.86(1H,dd,J=5.4,14.1Hz),
2.35-2.60(9H,m),2.67(1H,dd,J=2.4,7.6Hz),2.89
(1H,dt,J=2.4,6.0Hz),3.15(2H,t,J=7.2Hz),3.48-3.54(1H, m),
3.68(4H,t,J=4.8Hz),3.74-3.82(1H,m),4.82-4.98 (1H,covered
with H,0),5.06(1H,d,J=10.8Hz),5.55(1H,dd,J=10.0,15.2Hz),
5.69(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13
(14,d,J=10.4Hz),6.52(1H,dd,J=11.2,15.2Hz); ESI-MS m/z
681 (M+H) "
Example 6 (8E,12E,14E)-7-(N-(2—-(N’,N’-
Dimethylamino)ethyl)-N-methylcarbamoyloxy)-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 6)
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OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.21(3H,s),1.22-1.68
(8H,m),1.34(3H,s),1.77(3H,s),1.86(1H,dd,J=5.7,14.3Hz),2.29
(6H,s),2.44-2.62(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89 29 SEPTEMBER 2006
(1H,dt,J=2.0,6.0Hz),3.49-3.56(1H,m),3.74-3.82(1H,m), 4.82- 4.98(1H,covered with H20
peak),5.06(1H,d,J=10.8Hz),5.55 140 29 SEPTE,{}/I R 2006
(1H,dd,J=10.4,15.2Hz),5.69(1H,dd,J=9.6,15.2Hz) 5. ‘2‘ (3H,6yJ=15.2Hz),6.13(1H,d,J=10.8Hz),6.52
(1H,dd,J=11.2,15.2Hz);ESI-MS m/z 625(M+H)". Examp ﬁl S8E,12E,14E)-3,6,16,21-Tetrahydroxy-
@£

6,10,12,16,20-pentamethyl-7-((4- meﬂhthBmoplpera
yl)carbonyl)oxy-18,19-epoxytricosa~8y25 - ogpound 9) OH OH O Y OH The title
compound (a colorless oil) was synthesized “B3Ha similar method as described for Example 3. 1H-NMR
Spectrum (CD30D, 4OOMHz) 5(ppm): 0.887(3H,d,J=6.6Hz), 0.894(3H,d,J=7.0Hz),
0.93(3H,1,0=7.3HAE 2811 22 (ALP IO U3 (87, §)°L 85168 (7REm), 1Y PA RN 56 7HE5 4 .82-1.91

(3H,m).2.35(3H,5) 2,50-2.66(7H,m),2.66(1H,dd.J=2.2.7.7
2.89(1H,dt, isséﬁz) §49m§§r§é % S ah g%ﬁfg fg?@ Example 3.
3.75-3.81(11‘hm&1ﬁfgdsﬂﬂalé|&ﬁu%5@%?&@(1@@%&9 65 Thom) : 0.9 (31, d, J-6. 8Hz)

0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.22(3H,s),1.24-1.68

(8H,m),1.34(3H,s),1.77(3H,s),1.86(1H,dd,J=5.2,14.0Hz), 2.28
(6H,s),2.45-2.62(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.86-2.99
(4H,m), 3.49-3.56(1H,m),3.75-3.82(1H,m),4.92(1H,d,J=10.0Hz),
5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.6Hz),5.72
(l1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=14.8Hz),6.14
(1H,d,J=10.8Hz), 6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z

639 (M+H) "

Example 7 (8E,12E,14E)-(7-N-(3—-(N’,N’-
Dimethylamino)propyl)-N-methylcarbamoyloxy)-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 7)

The title compound (a colorless oil) was synthesized

by a similar method as described for Example 3.
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5.57(1H,dd,J=9.9,15.0Hz),5.72(1H,dd,J=9.5,15.0Hz),5.86 (1H,d,J=15.0Hz),6.13(1H,d,J=9.9Hz),6.52
(1H,dd,J=11.0,15.0Hz):ESI-MS m/z 651(M+H)". Example 10 (8E,12E,14E)-7-(N-(3-(N',N'-
Dimethylamino)propyl)carbamoyloxy)-3,6,16,21-tetrahydroxy-
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien- 141 29 SEPTEMBER 2006 11-olide
(Compound 10) 0 ~N~~NxO H OH OH 0 O 0 OH OH The title compéurd kX edIBFiass 6il)owas

R S I R s
(1H,m),1.33{3He5) 33 1oL 9khim), L 7 763K 53, 1:867-7  612),1.21(3H,s),1.24-1.75
(1H,dd,J=5.5.14.3Hz},2.25(6H,3),2.36(2H.t,J=7.3H2),2.49-

2.61(3H,m),2166( 1k, dd,J32.2381|H2),2.89(L Hdt,392.2,588KZ}H, dd, J=5.9, 13. 7Hz),
3.13(2H,t,J=6.6Hz),3.52(1H,dt,J=4.4,8.1Hz),3.75-3.81(1H,m),

4.89(1H,d, J=02SH £} .05 H, 3 EA0, 6H 215 56 K LM ), 359.8 . 615 (42 )B.69¢LH,dd, J=9.5,15.4Hz),5.86
(1H,d,J=15.4Hz), 6.13(1H,d,J:10.6Hz£6.52(1H,dd,J:10.6,15.4Hz)' ESI-MS m/z 639(M+H)". Example
11 (8E,12E 14E) %16 1621 TétraRdrosy-6, 10, 12216 odtpertafisthyl oA (N R oV hici-42

3.82(1H,m),4.93(1H,d,J=10.4Hz),5.06(1H,d,J=10.8Hz),5.57
(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5.87
(1H,d,J=15.6Hz),6.13(1H,d,J=11.2Hz),6.52
(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 653 (M+H)" .

Example 8 (8E,12E,14E)-7-(N-(2—-(N',N’-
Dimethylamino)ethyl)carbamoyloxy)-3,6,16,21-tetrahydroxy-
6,10,12,16,20-pentamethyl118, 19-epoxytricosa-8,12,14-trien—-

11-olide (Compound 8)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.21(3H,s),1.22-1.68
(8H,m),1.34(3H,s),1.77(3H,s),1.86(1H,dd,J=5.7,14.3Hz),2.29
(6H,s),2.44-2.62(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89
(l1H,dt,J=2.0,6.0Hz),3.49-3.56(1H,m),3.74-3.82(1H,m), 4.82-

4.98(1H, covered with H,O peak),5.06(1H,d,J=10.8Hz),5.55
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yl)methyl)carbamoyloxy)-18,19-epoxytricosa-8,12,14-trien- 11-olide (Compound 11) 142 29
SEPTEMBER 2006 O N iHxo OH OH O O OH OH The title compound (a colorless oil) was
synthesized by a similar method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz)
5(ppm): 0.88(3H,d,J=5.1Hz), 0.89(3H,d,J=7.0Hz),0.94(3H,t,J=7.3Hz),1.23(3H,s),1.23-1.27
(1H,m),1.33(3H,s),1.33-1.62(6H,m),1.65(1H,dd,J=6.2,14.3Hz), 29 SEPTEMBER 2006

1.77(3H,s),1.86(1H,dd,J=6.2,14 48-2 65(3H,m),2.66
(1H,dd,Jzzifé?rﬁ%,’2?93(&%6&?1%,@2gz‘)?g”.éihl'%' P .6,15.282),5.87
(1H,dt,9=4.4,84H2) 3 7453 8OCAH M)A 352HiSHA 93 sz ) , 6. 52
(1H,d,J=9.5Hz),5.06(1H,d,J=10.6Hz),5.56(1H,dd,J=9.5,15.4Hz),
5.73(1H,dd,Jx8,%85 4Hr), 586(tHh 3515 OH2)H. 63z 625 (M+H) © .
(1H,d,J=11.0Hz),6.52(1H,d,J=11.0,15.0Hz),7.33(2H,d,J=5.9Hz), 8.45(2H,dd,J=1.5,4.4Hz); ESI-MS
m/z 645(M-ERrExXample 1B FBE, 2R 14E)-36 46121-TétrdhydraRydroxy -
6,10,12,16,20-pentamethyl-7-((4-methylpiperazin-1- _ _
yl)carbonyl)oxy-18L79-eposiiB6EH- 8D 1 triefi-1 1-6Tid6 CROMPBT RSF&ZEN©N OH OH O O

yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 9)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.887(3H,d,J=6.6Hz),
0.894(3H,d,J=7.0Hz), 0.93(3H,t,J=7.3Hz), 1.23-1.27(4H,m),
1.33(3H,s),1.33-1.68(7H,m),1.77(3H,d,J=0.7Hz),1.82-1.91
(3H,m),2.35(3H,s),2.50-2.66(7H,m),2.66(1H,dd,J=2.2,7.7Hz),
2.89(1H,dt,J=2.2,5.5Hz),3.49-3.56(3H,m),3.58-3.67(2H, m),
3.75-3.81(1H,m),4.94(1H,d,J=9.5Hz),5.06(1H,d,J=10.6Hz),
5.57(1H,dd,J=9.9,15.0Hz),5.72(1H,dd,J=9.5,15.0Hz),5.86
(1H,d,J=15.0Hz),6.13(1H,d,J=9.9Hz),6.52
(1H,dd,J=11.0,15.0Hz);ESI-MS m/z 651 (M+H) .
Example 10 (8E,12E,14E)-7—-(N—-(3—-(N',N'-
Dimethylamino)propyl)carbamoyloxy)-3,6,16,21-tetrahydroxy-

6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-
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O OH OH 143 29 SEPTEMBER 2006 First Step
(8E,12E,14E)-6-(I-Ethoxyethoxy)-6,10,12,16,20-pentamethyi-
7-((4-methyipiperazin-1-yi)carbonyi)oxy-3,16,21-
tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14-trien-11- olide (Compound 12-1) O CNAO 'IN- OEE
OTES O O O OTES OTES A solution of Compound 46-4 (8E,12E,14B)-64BTEMBER 2006
ethoxyethoxy)-6,10,12,16,20-penta I-7-(4- nitrophenoxy)carboxy-3,16,21-tris(triethyisiloxy)-18,19-
epoxytricos)z%—l)B_,f;,Jl%?tri gpﬂﬁgﬁld}a&?g(gymg, 0.575 mmoi) obtained in the fourth step of Example 46 in
tetrahydrofuran (7 mL) was cooled to 5C, and a solution of 1-methyipiperazine (118 mg, 1.152 mmoi)
in tetrahydrofuran (1.5 mL) and a solution of triethylargine (236 mg, 2.305 mmoi) in tetrahydrofuran
(1.5 mL) were added dropwise thereto. The\r,@acj;ior“dl’.iéture was stirred at room temperature for 1.5
hours. The reaction mixture was diluted with ethyl aletate Cind washed with an aqueous solution of
sodium bicarbonate and brine. The organic layer ried over anhydrous magnesium sulfate,
filtrated M o ?

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CD;0D, 400MHz) & (ppm): 0.88(3H,d,J=6.6Hz),
0.89(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.20(3H,s),1.20-1.26
(l1H,m),1.33(3H,s),1.33-1.71(9H,m),1.77(3H,s),1.86
(1H,dd,J=5.5,14.3Hz),2.25(6H,s),2.36(2H,t,J=7.3Hz),2.49-
2.61(3H,m),2.66(1H,dd,J=2.2,8.1Hz),2.89(1H,dt,J=2.2,5.5Hz),
3.13(2H,t,J=6.6Hz),3.52(1H,dt,J=4.4,8.1Hz),3.75-3.81(1H, m),
4.89(1H,d,J=9.5Hz),5.05(1H,d,J=10.6Hz),5.55 (1H,dd,J=9.5,
15.4Hz),5.69(1H,dd,J=9.5,15.4Hz),5.86 (1lH,d,J=15.4Hz),
6.13(1H,d,J=10.6Hz),6.52(1H,dd,J=10.6,15.4Hz); ESI-MS m/z
639 (M+H) " .
Example 11 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7- (N- ( (pyridin-4-
yl)methyl)carbamoyloxy)-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 11)
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and evaporated. The resulting residue was purified by silica gel column chromatography (Kanto silica
gel 60N, 40 144 29 SEPTEMBER 2006 to 50 pm; ethyl acetate-hexane-methanol, 1:1:0 to 4:1:0 to
9:1:0 to 1:0:0 to 39:0:1 to 19:0:1) to give the title compound (514 mg, 85%) as a colorless oil. Second
Step (8E,12E,14E)-6-(1-Ethoxyethoxy)-3,16,21-trinydroxy-
6,10,12,16,20-pentamethyi-7-((4-methyipiperazin-1- 29 SEPTEMBER 2006
yi)carbonyi)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 12-2) O CNIO NOEEOHO O
OH OH A solution of Compound 12-1 (8E,12E,14E)-6-(1-,
ethoxyethoxy)-6,10,12,16,20-pentamethyi-7-((4- m ih i i[jeazin-l-yi)carbonyi)oxy-3, 16, 21-
tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14-trie@%¢l§l\1‘de 5bd& mg, 0.489 mmol) obtained in the first
lammonium fluoride (1.0 M

ise thereto. The reaction mixture was
onium fluoride (1.0 M

step in tetrahydrofuran (10 mL) was cooled to 5C, and tef

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.88(3H,d,J=5.1Hz),
0.89(3H,d,J=7.0Hz),0.94(3H,t,J=7.3Hz),1.23(3H,s),1.23-1.27
(l1H,m),1.33(34,s),1.33-1.62(6H,m),1.65(1H,dd,J=6.2,14.3Hz),
1.77(3H,s),1.86(1H,dd,J=6.2,14.3Hz),2.48-2.65(3H,m),2.66
(1H,dd,J=2.2,8.1Hz),2.89(1H,dt,J=2.2,6.2Hz),3.52
(lH,dt,J=4.4,8.1Hz),3.74-3.80(1H,m),4.35(2H,s),4.93
(1H,d,J=9.5Hz),5.06(1H,d,J=10.6Hz),5.56 (1H,dd,J=9.5,15.4Hz),
5.73(1H,dd,J=9.5,15.4Hz),5.86(1H,d,J=15.0Hz),6.13
(l1H,d,J=11.0Hz),6.52(1H,d,J=11.0,15.0Hz),7.33(2H,d,J=5.9Hz),
8.45(2H,dd,J=1.5,4.4Hz); ESI-MS m/z 645 (M+H)" .
Example 12 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-( (4-methylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 12)

o

N
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dropwise, and the reaction mixture was stirred at room temperature for one hour. The reaction mixture
was diluted 145 29 SEPTEMBER 2006 with ethyl acetate and washed with an aqueous solution of
sodium bicarbonate. The organic layer was dried over anhydrous magnesium sulfate, filtrated and
evaporated. The resulting residue was purified by silica gel column chromatography (Fuji Silysia, NH
Silica gel, 200 to 350 mesh; ethyl acetate-hexane-methanol, 1:1:0 ta?4: 13RI AMEDRO 49081 to
19:0:1) to give the title compound (364 mg, 99%) as a colorless oil. ESI-MS m/z 709(M+H)" Third
Step (8E,1 El,ﬁg) é%,f& 21-Tetrahydroxy-6,10,12,16,20-
pentamethy{%@%ﬁ%@)ﬁ@;ﬁ)ﬁd@m-_lgwgazpeemgéyyl_% 19pepaxytrcosa-gd 2. Lstrigny1 1-olide
(Compound 12) O CNAO NJ ON OH O O OH O OH To a solution of Compound 12-2

(8E,12E,14E)-6(d~ethaxyethoxy)316:21-tinydrexy-6,19112,16,20; pentamethyi-
7-((4-methyipiperazin-1-yi)carbonyi)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide (364 mg, 0.489
mmoi) obtairedsr the ssdtnhd stepxin a hiixtuve ebtetrahydrofarans2-hiethyl=2-prepaddi=1:1 (10 mL)

was added pxr_idinium p- toluenesulfonate (184 mg, 0.734 mmoi), and the reaction
olide (Compound 12-1)

OTES

A solution of Compound 46-4 (8E,12E,14E)-6—-(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-7-(4-
nitrophenoxy)carboxy-3,16,21-tris(triethylsiloxy)-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (628 mg, 0.575 mmol)
obtained in the fourth step of Example 46 in
tetrahydrofuran (7 mL) was cooled to 5°C, and a solution of
l-methylpiperazine (118 mg, 1.152 mmol) in tetrahydrofuran
(1.5 mL) and a solution of triethylamine (236 mg, 2.305
mmol) in tetrahydrofuran (1.5 mL) were added dropwise
thereto. The reaction mixture was stirred at room
temperature for 1.5 hours. The reaction mixture was
diluted with ethyl acetate, and washed with an aqueous
solution of sodium bicarbonate and brine. The organic
layer was dried over anhydrous magnesium sulfate, filtrated
and evaporated. The resulting residue was purified by

silica gel column chromatography (Kanto silica gel 60N, 40
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mixture was stirred at room temperature for 19 hours. 146 29 SEPTEMBER 2006 After triethylamine
(75 mg, 0.734 mmol) was added dropwise to the reaction mixture, the mixture was evaporated. The
resulting residue was dissolved in ethyl acetate and washed with a saturated aqueous solution of
sodium bicarbonate. The organic layer was dried over anhydrous magnesium sulfate, filtrated and
evaporated. The resulting residue was purified by silica gel column ctfosaEIFEBRR (0 Silysia, NH
Silica gel, 200 to 350 mesh; ethyl acetate- hexane-methanol, 1:1:0 to 2:1:0 to 4:1:0 to. 1:0:0 to 39:0:1
to 29:0:1 to 19:0:1) HHe &l pit b ction aY eVaporated, ‘and the TeSidue was piritied by thin
layer chromatography (Fujj Silysia, Mo Silicagel Plate;. methgngldichloramethane, 1:29) to give the
title compound (286 mg, 92%) as a colorless oil. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=6udz)nD.96(BH, 8,76 8H47), 194 BH:bd=at6Hz) 1401 1.28(4H,m),1.32-
1.68(10H,m),1.77(3H,d,J=0.8Hz),1.86(1H,dd,J=5.6,14.4Hz),
2.30(3H,s),286-244&+Hm),2.50-2.64(3H,m),2.66(1H,dd,J=
2.4,8.0Hz),2.89(1H,dt,J=2.4,6.0Hz),3.38-3.70(SH,m),3.75- _

3.81(1H,m) L3t 5250 BHA) 5 85 4S1078H2) 5.5 7 (14, ~trihydroxy-

dd,J=10.0,15.2Hz),5,7 .4d.J=9.6,15.2Hz7),5.87(1H,d . .
115 20 AT B0 RS BT 51 20 B ERIRAG 30 Ba Mo H) . Example 13
(8E,12E, 14@'@&%@@%&%@!&’3{%&{[@% 32,46, 20pentamethyl-7-(piperazin-l-yhearbonyl)oxy-
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 13)

(Compound 12-2)

L

A solution of Compound 12-1 (8E,12E,14E)-6—-(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-7—-( (4-
methylpiperazin-1-yl)carbonyl)oxy-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (514 mg, 0.489 mmol) obtained in the first step in
tetrahydrofuran (10 mL) was cooled to 5°C, and
tetrabutylammonium fluoride (1.0 M tetrahydrofuran solution,
1.62 mL, 1.62 mmol) was added dropwise thereto. The
reaction mixture was stirred at room temperature for two
hours. Additional tetrabutylammonium fluoride (1.0 M
tetrahydrofuran solution, 0.3 mL, 0.3 mmol) was added
dropwise, and the reaction mixture was stirred at room

temperature for one hour. The reaction mixture was diluted
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147 29 SEPTEMBER 2006 O CNxO HN)~OH ~IOTI~ HOO OH OH H The title compound (a
colorless oil) was synthesized by a similar method as described for Example 3. 1H-NMR Spectrum
(CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=7.2Hz), 0.94(3H,t,J=7.6Hz),
1.20-1.30(4H,m), 1.32-1.68 (10H,m),1.77(3H,d,J=0.8Hz),1.86 (1H,dd, J=5.6,
14.4Hz),2.50-2.64(3H,m),2.67 (1H,dd,J=2.4,8.0Hz),2.76 29 SEPTEMBER 2006

(4H,t,J=5.2Hz)d§l.8e9é(.hH,lgt,Jzé.4 .6Hzg§6.34-38’ 68&SH nﬁ?d A Ueous solution of
3.75-3.81 (11 ), 404 B, & 358 8Hz) B06 (TR 5510 8H2), 25 577
(1H,dd,J=9.8,15.2H7), 3 L2 Hd dohJ=9.6 A52H2) 2,8 L1t d J=13.2H7),6: L3( 1k, J=11.2Hz),6.53
(1H,dd,J=11.2,15.2Hz);ESI-MS m/z 623(M+H) .?Example 14 (8E,12E,14E)-3,6,16,21-Tetrahydroxy 6,
10, 12, 16,20~pentametha{4«(pyridigd-yhpiperazintrated and evaporated. The
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 14) O ~YN)H OHONJOH O

resulting residue was purified by silica gel column

chromatography (Fuji Silysia, NH Silica gel, 200 to 350

mesh; ethyl acetate-hexane-methanol, 1:1:0 to 4:1:0 to

1:0:0 to 49:0:1 to 19:0:1) to give the title compound (364

mg, 99%) as a colorless oil.

ESI-MS m/z 709 (M+H)"

Third Step

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

pentamethyl-7-((4-methylpiperazin-1-yl)carbonyl)oxy-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 12)

To a solution of Compound 12-2 (8E,12E,14E)-6-(1-
ethoxyethoxy)-3,16,21-trihydroxy-6,10,12,16,20-pentamethyl-
7-—((4-methylpiperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa—
8,12,14-trien-11-o0lide (364 mg, 0.489 mmol) obtained in the
second step in a mixture of tetrahydrofuran:2-methyl-2-
propanol=1:1 (10 mL) was added pyridinium p-
toluenesulfonate (184 mg, 0.734 mmol), and the reaction

mixture was stirred at room temperature for 19 hours.
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OH The title compound (a colorless oil) was synthesized 148 29 SEPTEMBER 2006 by a similar
method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.20-1.30(4H,m),
1.32-1.69(10H,m),1.77(3H,d,J=0.8Hz),1.86(1H,dd,J=5.6,
14.4Hz),2.50-2.64(3H,m),2.66(1H,dd,J=2.4,8.0Hz),2.89(1H,dt, 29 SEPTEMBER 2006
J=2.4,6.0H7),3.38-3.46(4H,m),3.49-3.84(6H,m),4,97(1H,d .

110017 £ G BB & Bt A o AR oHo 1) was added dropuise
5740¢tdd@59é%é5@€ggéfﬁﬁlﬁf&€ﬁ¥é?F%%QJE%%%&Le was evaporated. The
J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz),6.86(2H,d,J=6.8Hz), 8.13(2H,d,J=6.8Hz);ESI-MS m/z
700(M+H) " .Medamplenkd BEs12bd4)3,6,16 211 Vethahydrexyr8,18d2:t.e and washed
20-pentamethyl-7-(N-methyl-N-(1-methylpiperidin-
4-yl)carbamoytdxy3-18219:eporyricosz8 U2, i triehi 01 glides(@dnipodnd-e3)oeN«kO 1OHOHO0O0
O OH OH The title compound (a colorless oil) was synthesized by a similar method as described for

Example 3. TH:NMR Bpectrtfy (ED36D, 460MHA 2y Bppra): BYSE(3HS, 326 ARz} 1™

0'90(3H’d"]s:glgf'!lzc)éqg%@ﬁd%%?cégl_laz?f%'1e9\;%1'§oo AéHt’emo?ll'S%he resulting residue
was purified by silica gel column chromatography (Fuji
Silysia, NH Silica gel, 200 to 350 mesh; ethyl acetate-
hexane-methanol, 1:1:0 to 2:1:0 to 4:1:0 to 1:0:0 to 39:0:1
to 29:0:1 to 19:0:1). The crude purified fraction was
evaporated, and the residue was purified by thin layer
chromatography (Fuji Silysia, NH Silica gel Plate;
methanol-dichloromethane, 1:29) to give the title compound
(286 mg, 92%) as a colorless oil.
'H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.28(4H,m),1.32-
1.68(10H,m),1.77(3H,d,J=0.8Hz),1.86(1H,dd,J=5.6,14.4Hz),
2.30(3H,s),2.36-2.44(4H,m),2.50-2.64(3H,m),2.66(1H,dd,J=
2.4,8.0Hz),2.89(1H,dt,J=2.4,6.0Hz),3.38-3.70(5H, m),3.75-
3.81(1H,m),4.93(1H,d,J=10.0Hz),5.06(1H,d,J=10.8Hz),5.57(1H,
dd,J=10.0,15.2Hz),5.71(1H,dd,J=9.6,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz);
ESI-MS m/z 637 (M+H)".
Example 13 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16, 20-pentamethyl-7-((piperazin-1-yl)carbonyl)oxy-

18,19-epoxytricosa-8,12,14-trien-11-o0lide (Compound 13)

147



1.69(12H,m),1.72-1.90(6H,m),2.06-2.22(2H,m),2.28(3H,s),
2.50-2.64(3H,m),2.66(1H,dd,J=2.4,8.0Hz),2.76-2.98(6H,m),
3.52(1H,dt,J=4.4,8.4Hz),3.75-3.82(1H,m),3.85-4.14(1H,m), 149 29 SEPTEMBER 2006
4.95(1H,d,J=10.0Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,
15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2HZz),6.13 29 SEPTEMBER 2006
(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 665(M+H)". Example 16
(8E,12E,14E)-7-((4-Butylpiperazin-1- yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11- 'gé\ Compound 16) 0 CIxOOH OHOO0O OH
OH The title compound (a colorless oil) was synifiesized bgta similar method as described for
Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(pgim){ 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7%Hz)®.94(3H,t,J37.
1.19-1.69(18H,m),1.77(3H,d,J=1 s AHI=36,
Hz),2.34-2.64(9H,m),2.67(1H,dd,J=2.4,8.0H2}' 2.89(1H,dl,
J=2.4,6.4Hz),3.38-3. 72(5H m),3.75-3.82(1H,m),4.93(1H,d,

J=9.6Hz),5.06(1H §%?35§Z1Hﬁ93961§3ﬂ§§71 fhesi
(1H,dd,J=9.6,15.2 55 B0 IS8 D) 651 3(TH, - 5=10.8R%),6 B30 A IS5 98 2Hz) ESI-MS

anG?QOMﬁfD a similar method as described for Example 3.

'H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=7.2Hz), 0.94(3H,t,J=7.6Hz), 1.20-1.30(4H,m),
1.32-1.68 (10H,m),1.77(3H,d,J=0.8Hz),1.86 (1lH,dd, J=5.6,
14.4Hz),2.50-2.64(3H,m),2.67 (1H,dd,J=2.4,8.0Hz),2.76
(4H,t,J=5.2Hz),2.89(1H,dt,J=2.4,5.6Hz),3.34-3.68(5H, m),
3.75-3.81(1H,m),4.94(1H,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),
5.57 (1H,dd,J=9.6,15.2Hz),5.72(1H,dd,J=9.6,15.2Hz),
5.87(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6.53
(1H,dd,J=11.2,15.2Hz);ESI-MS m/z 623 (M+H)"

Example 14 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-( (4- (pyridin-4-yl)piperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 14)

The title compound (a colorless o0il) was synthesized
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Example 17 (8E,12E,14E)-7-((4-Benzylhomopiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide 150 29 SEPTEMBER 2006 (Compound 17) _
O N NxOOH OHO0O0O0OH OH The title compound (a colorless oil) was synthesized by a similar
method as described for Example 3. 1H-NMR Spectrum (CD3OD A00MHD B{pdmL.85-0692(6H,m),
0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.32-1,69(10 m&l

§> g% %pr Example 3.

(3H,s),1.79° X 06(3EL M 2B0-37 28, m)2 8ot

6.0Hz),3.42-3.¢ %@Hégkét@u%%ﬁ%ﬁﬁ A 9594(1E mLRi06 0 .89 (31, d, J=6.8Hz),
(1H,d,J=10.8Hz),5.53-5.62(1H,m),5.67-5.77(1H,m), 5 87(1 d,

J=15.2Hz),8.18(1t34, 15 10-8H 26 53 (1 dd I514,2715.26z),) 712120.35(SH,m)} ESI;MS m/z
727(M+H)". Example 18 (8E,12E,14E)-7-((4-(3- Chloropropyl)homopiperazin-1-yl)carbonyl)
oxy-3,6,16,21-3tetrahgdrok)i6,10,12 16/20-pedAtaméth§H18,49-efokyiticdda 81 2614-trien-11-olide

(Compound 18) 0 Cl N }x 0 OH OH 000 OH
z), 4(3H,m),2.66(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,

J=2.4,6.0Hz),3.38-3.46(4H,m),3.49-3.84(6H,m),4.97(1H,d,
J=10.0Hz),5.06 (1H,d,J=10.8Hz),5.59(1H,dd, J=10.0,15.2Hz),
5.74(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz),6.86(2H,d,J=6.8Hz),
8.13(2H,d,J=6.8Hz) ;ESI-MS m/z 700 (M+H)"

Example 15 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7— (N-methyl-N-(l-methylpiperidin-
4-yl)carbamoyloxy)—-18,19-epoxytricosa-8,12,14-trien-11-

olide (Compound 15)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.88(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.32-
1.69(12H,m),1.72-1.90(6H,m),2.06-2.22(2H,m),2.28(3H, s),
2.50-2.64(3H,m),2.66(1H,dd,J=2.4,8.0Hz),2.76-2.98(6H,m),

3.52(1H,dt,J=4.4,8.4Hz),3.75-3.82(1H,m),3.85-4.14(1H, m),
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OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 3. 151 29 SEPTEMBER 2006 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.32-
1.69(10H,m),1.77(3H,d,J=0.8Hz),1.80-1.96(SH,m),2.49-2.74
(10H,m),2.89(1H,dt,J=2.4,6.4Hz),3.41-3.69(7H,m),3.75-3.81 29 SEPTEMBER 2006

e S BRI S MRS A 515y - 8130 22 920 0,

J=11.2H2),6 53¢ d J=11 2, 15 212y BESEMS miz; FL3MY. Exaple 13 (8 12E L4E)-7-((4-(N.N-
Dimethylamino)piperidin-1-yl)carbonyl) oxy-3,6,16,21-

tetrahydroxy 651 @ 1 2-1602@-pentametbyl: 18,49 epoxytriepsa-. 842)14-ren-e-olige: (Compound 19) 0
NxO OH N~ OH O O O OH OH The title compound (a colorless oil) was synthesized by a similar
method as désctied)for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.68(16H,m),1.77
(3H,d,J=0.8MAMPES: 119331 5y, 2 DB(61418) 2 38(1 At wEslg iperazin-1-

yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16, 20—
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 16)

(\NJ\O

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),0.94(3H,t,J=7.6Hz),
1.19-1.69(184,m),1.77(3H,d,J=1.2Hz),1.86(1H,dd,J=5.6,14.0
Hz),2.34-2.64(9H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,
J=2.4,6.4Hz),3.38-3.72(5H,m),3.75-3.82(1H,m),4.93(1H,d,
J=9.6Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=9.6,15.2Hz),5.71
(l1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz) ;ESI-MS m/z 679 (M+H)" .
Example 17 (8E,12E,14E)-7-( (4-Benzylhomopiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-

pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide
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11.6Hz),2.49-2.62(3H,m),2.67(1H,dd,J=2.4,8.0Hz),2.71-2.88
(2H,m),2.89(1H,dt,J=2.4,6.0Hz),3.52(1H,dt,J=4.4,8.4Hz),
3.75-3.82(1H,m),4.08-4.45(2H,m),4.92(1H,d,J=10.0Hz),5.06
(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2Hz),5.72(1H,dd,J=9.6, 152 29 SEPTEMBER 2006
15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd, J=122,T5.RHZYHESI-MS0m/z
665(M+H)". ample 21% % ,12E,14E)-7-((1,4-Diazabicyclo[4,3,0]nonane-

4-yl)carbonyl oxyp 3 Lé -tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 20) 0 OH OH O O O OH OH The
titte compound (a colorless oil) was synthesized by a similar method as described for Example 3.
1H-NMR Spectrum (CD30D,400MHz) 5(pp%89('31‘|1/&d 6. 4Hz)
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1 (in
1.69(10H,m),1.73-2.02(6H,m),2.09-2.22(2H,m),2.49-2.71(6 mL
2.87-3.12(6H,m),3.52(1H,dt,J=4.4,8. (8.75-3.82(1H,m
4.01-4.51(2H,m),4.88-4.99(1H,m),5.06[1H.d, .
ﬂHde96148H@572@Hde96152H$%8ﬂﬂ4d
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 663(M+H)". Example2|

(8E,12E, 14E)-7-((4rkthylpiperazifrls yheabeayoxys3, 6.2 Ltatianydioxy; 6 40:12,16 20-

by a similar method as described for Example 3.

Nr

'H-NMR Spectrum (CD;0D,400MHz) & (ppm): 0.85-0.92(6H,m),
0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.32-1.69(10H, m),1.78
(3H,s),1.79-1.90(3H,m),2.50-2.72(8H,m),2.89(1H,dt,J=2.4,
6.0Hz),3.42-3.68(7H,m),3.75-3.82(1H,m),4.91-4.97(1H,m),5.06
(1H,d,J=10.8Hz),5.53-5.62(1H,m),5.67-5.77(1H,m),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz),
7.21-7.35(5H,m); ESI-MS m/z 727 (M+H)"

Example 18 (8E,12E,14E)-7-((4-(3-
Chloropropyl)homopiperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-
8,12,14-trien-11-o0lide (Compound 18)

0
‘ J
| Cl\’\,NC:)\l ? on

The title compound (a colorless o0il) was synthesized

by a similar method as described for Example 3.
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pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound?2l) 153 29 SEPTEMBER 2006 0O
N,-U, ~,.N) OH OH O O OH OH The title compound (a colorless oil) was synthesized by a similar
method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.11(3H,t,J=7.6Hz),
1.21(3H,s),1.22-1.64(7H,m),1.34(3H,s),1.65(1H,dd,J=6.2, 14.2Hz), 29 SEPTEMBER 2006

1.77(3H,9),1.86(1H,dd.9=5.2,14.0 9- .

(6H,m),2.50- 5@%4 - f%?é“eé?lﬁ)—)? ?%?z@?ﬁﬁzad §dpgn) = 0.89(3H,d, J=6.85z),
7.6Hz),2.89¢1H @It 952 .0,6.0H2);3. 343, 62ABrim), 354382, ) , 1.19-1.30 (4H,m), 1.32—-
(1H,m),4.93(iH, d 326 BH47) 5.08(10'd J=10.4H7) b.56(1H del

J=10.0,15.2HA (7@ Hudd,I=9.6(B51 2Hz )y 5 B7¢1H )}d, I=HD2Hzp6 (5H, m) , 2.49-2.74
6.13(1H,d,J=10.8Hz),6.52(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 651(M+H)". Example 22

(8E,12E,14E}-816, 16,22 - FotaHydioxy 6210, /12, 16220-pertaniethgI 7L An(biperithn-1-yAbiperidin-

1-ylcarbonyl)oxy-18, 19 (0)'4 trlcosa812 14 trien-11- oI|de Com ound 22 0 NxOOH N
YD) yl ,ym , f4y97 1H,m),5.07(1lH,d, 6 4Hzp )1H dd,

J=9.6,15.2Hz),5.73(1H,dd,J=10.0,15.2Hz),5.87(1H,d,J=15.2Hz),
6.13(1H,d, J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z
713 (M) "

Example 19 (8E,12E,14E)-7-((4-(N,N-
Dimethylamino)piperidin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-

8,12,14-trien-11-0lide (Compound 19)

o)
No
“~ OH

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.68(16H,m),1.77
(3H,d,J=0.8Hz),1.83-1.93(3H,m),2.28(6H,s),2.38(1H,tt, J=3.6,
11.6Hz),2.49-2.62(3H,m),2.67(1H,dd,J=2.4,8.0Hz),2.71-2.88
(2H,m) ,2.89(1H,dt,J=2.4,6.0Hz),3.52(1H,dt,J=4.4,8.4Hz),
3.75-3.82(1H,m),4.08-4.45(2H,m),4.92(1H,d,J=10.0Hz),5.06

(l1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2Hz),5.72(1H,dd, J=9.6,
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OH O 10 O OH OH 154 29 SEPTEMBER 2006 The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.21(3H,s),1.20-1.69
(16H,m),1.34(3H,s),1.77(3H,s),1.83-1.93(3H,m),2.45-2.65
(8H,m),2.66(1H,dd,J=2.4,7.6Hz),2,70-2.85(2H,m),2.89(1H,dt, 29 SEPTEMBER 2006

J=2.4,6.0HZ7),3 H,td,J=4.4,8.0Hz2),3.74-3.82(1H,m),4,12- _

4 25(Lbhm) A0 A5 R A IS L3 L) B.0BCA v I 10 8K2) ,6.53 (18, i,

J=10.4H2) 5:56(LH,dd J=10.0, 15 262) 57 HIH A 37109, -
15.6Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd, J=11.2,15.2Hz);ESI-MS m/z
705(M+H)" mxxample 28)(8E(32E 14E)-74fHomopiperazinilazabicyclo[4, 3, 0] nonane—
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyt-18]19:-epdxyttid0sa:8,12, - trfenc 1 -otides a(Cotmpound23)00 IHNENR OOH OH O O OH
O OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 3.BHLRVIR Spettrtifin (CDSBDAGOMFT 8(ghmy 0'89(8H ¢ 3=6 Br 1de
0.90(3H,d,Jf&%@@&%@&,t,\]:?.4Hz),1.23(3H,s),1.24-1.69

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.32-
1.69(10H,m),1.73-2.02(6H,m),2.09-2.22(2H,m),2.49-2.71(6H, m),
2.87-3.12(6H,m),3.52(1H,dt,J=4.4,8.0Hz),3.75-3.82(1H,m),
4.01-4.51(2H,m),4.88-4.99(1H,m),5.06(1H,d,J=10.8Hz),5.57
(l1H,dd,J=9.6,14.8Hz),5.72(1H,dd,J=9.6,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz);
ESI-MS m/z 663 (M+H)".
Example2l (8E,12E, 14E)-7-((4-Ethylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound21l)
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(8H,m),1.34(3H,s),1.77(3H,s),1.78-1.90(3H,m),2.48-2.62
(3H,m),2.66(1H,dd,J=2.4,8.0Hz),2.72-2.93(SH,m),3.43-3.67 155 29 SEPTEMBER 2006
(SH,m),3.74-3.82(1H,m),4.94(1H,d,J=9.6Hz),5.06(1H,d,
J=10.4Hz),5.57(1H,dd,J=10.4,15.2Hz),5.72(1H,dd,J=9.8,
15.4Hz),5.86(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd, J=129D, F5.BEZ)EHERVS0Hfz
637(M+H)". Example 24 (8E,12E,14E)-7-((4-Benzylpiperazin-I-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20¢
pentamethyl-18,19-epoxytricosa—8,12,14-trien-1iL‘oiLd&dCompound 24)0 NJOOH OHO O OH OH
The title compound (a colorless oil) was synthesized by &Similar method as described for Example 3.

(7H,m),1.34(3H,s),1.65(1H,dd,3=6 2 T4 2N 7R3 s) 18
(1H,dd,J=5.4,14.2Hz),2.39-2.49(4H,m),2.50°%.64(3H,m),2.67
(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.0,5.6Hz),3.36-3.72(7H,m),

3.74-3.83(1H,m),4.92(1H,d,J=9.6Hz) 5.06(1H.d,J=10.8Hz) 5.56 |
et o s e AR NI S A1) was synehesizea
J=15.2H2),6,} 3(1H 6, J11, 2H2)6, 53 0 J511 2,15, 2H2). ,22:732(SH.m); ESI-MS m/z

713(M+H) . Example 25 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
'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),1.11(3H,t,J=7.6Hz),
1.21(3H,s),1.22-1.64(7H,m),1.34(3H,s),1.65(1H,dd,J=6.2,
14.2Hz), 1.77(3H,s),1.86(1H,dd,J=5.2,14.0Hz),2.39-2.49
(6H,m),2.50-2.53(2H,m),2.53-2.62(1H,m),2.66(1H,dd, J=2.4,
7.6Hz),2.89(1H,dt,J=2.0,6.0Hz),3.34-3.72(5H,m),3.74-3.82
(lH,m),4.93(14,d,J=9.6Hz),5.05(1H,d,J=10.4Hz),5.56 (1H,dd,
J=10.0,15.2Hz),5.71(14,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),
6.13(1H,d,J=10.8Hz),6.52(1H,dd,J=11.2,15.2Hz); ESI-MS m/z
651 (M+H) " .

Example 22 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-( (4- (piperidin-1-yl)piperidin-
l-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 22)
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6,10,12,16,20-pentamethyl-7-((4-propylpiperazin-I- 156 29 SEPTEMBER 2006
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 25)0 NA NJOOHOHO O
O OH OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.86-0.97(12H,m),
1.21(3H,s),1.21-1.68(10H,m), 1. 34(3H s),1.77(3H,s),1.87 29 SEPTEMBER 2006

1H,dd,J=5.2,14. 3 8:2.47(4H m).2 49.
(263(3H m),2. 66(q113‘§d251%€? §€? Mt Jﬁzog@ééﬁzj’ll was synthesized
3.35-3.72(Sk{,my, 3s71%1§18a%(1!ﬁ|69)16<93£%"|<§’e% 9-6HZ1508 Example 3.

(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71(1H,dd,J=1.0,
15.2Hz),5.87{{LhipR) slbe 24 2):6, 13(TH 0n) =400 Hz),6 S2¢ bl dd, 0J190(8 4 pRHZ)s ESIMS m/z
665(M+H)". Example 26 (8E,12E,14E)-7-((4-Cyclohexylpiperazin-I-

yl)carbonylYoxyB(6 1621 tetrahidioxy-6,10312,16,96-/ . 6Hz) , 1 .21 (3H,s) ,1.20-1.69

pentamethyl- 18 19- epoxytrlcosa -8,12, 14 trlen 11- 0I|de (gompound 26) 0 NxO OH NJ
(1 H, m),1.34(3H, s) 7(3H,s), 3H,m),2.45-2

(8H,m),2.66(1H,dd,J=2.4,7.6Hz),2,70-2.85(2H,m),2.89(1H,dt,
J=2.4,6.0Hz),3.51(1H,td,J=4.4,8.0Hz),3.74-3.82(1H,m),4.12-
4.25(1H,m),4.30-4.45(1H,m),4.92(1H,d,J=9.6Hz),5.06(1H,d,
J=10.4Hz),5.56 (1H,dd,J=10.0,15.2Hz),5.71(1H,dd, J=10.0,
15.6Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,
J=11.2,15.2Hz) ;ESI-MS m/z 705 (M+H)"

Example 23 (8E,12E,14E)-7—-( (Homopiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 23)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.4Hz),1.23(3H,s),1.24-1.69
(8H,m),1.34(3H,s),1.77(3H,s),1.78-1.90(3H,m),2.48-2.62

(3H,m),2.66(1H,dd,J=2.4,8.0Hz),2.72-2.93(5H,m),3.43-3.67
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| OO OHOH O OH 157 29 SEPTEMBER 2006 The title compound (a colorless oil) was
synthesized by a similar method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz)
5(ppm): 0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.10-1.69(15H,m),1.21
(3H,s),1.34(3H,s),1.78(3H,s),1.78-1.93(4H,m),2.26-2.35
(1H,m),2.47-2.64(7H,m),2.67(1H,dd,J=2.0,8.0Hz),2.89 29 SEPTEMBER 2006

(1H,dt,J=2. 36-3.70 3.75:3.82(1H,m).4

(1H.d,J=9. 6‘-|§I§ é‘gGéH%Jzié%Bwﬁé@?(fg éd‘%i(‘} 23 .612),5.06 (11, q,
15.2Hz),5.731(}H,dgh1=9.6,16:2H2) 587 (1t d, Jql?@"b@@yl% 72 (1H,dd, J=9.8,
(1H.0.J=10.8H7) 6.53(1H dd J=10.8 15 5Hz): ESI-MS miz’ Z05(MAH)"! Example 27

(8E,12E,14E)-74(4-) (Cychapropylmethylypiperazinel-yhcarbpayexys 3 6:16,28- 53 (1H, dd,
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 27) 0
NJNxO OH BH1- @@@HH@HrTﬁé title corfmpoaiad (M-cdlorless oil) was synthesized by a similar

method as described for Examgl _ _
Example 24 12E, 14E) - ((4-Benzylpiperazin-1-

yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 24)

O
D g o

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.88(3H,d,J=6.8Hz),
0.89(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.20(3H,s),1.22-1.65
(7H,m),1.34(3H,s),1.65(1H,dd,J=6.2,14.2Hz),1.77(3H,s),1.87
(l1H,dd,J=5.4,14.2Hz),2.39-2.49(4H,m) ,2.50-2.64(3H,m),2.67
(l1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.0,5.6Hz),3.36-3.72(7H,m),
3.74-3.83(1H,m),4.92(1H,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),5.56
(lH,dd,J=10.0,15.2Hz),5.71(1H,dd,J=9.6,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz),
7.22-7.37(5H, m); ESI-MS m/z 713 (M+H)"
Example 25 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-

6,10,12,16,20-pentamethyl-7-( (4-propylpiperazin-1-
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1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.12-0.17(2H,m),
0.52-0.58(2H,m),0.89(3H,d,J=6.8Hz),0.90(3H,d,J=6.8Hz),0.90-
0.97(4H,m),1.21(3H,s),1.21-1.69(8H,m),1.34(3H,s),1.78(3H,s),
1.86(1H,dd,J=5.2,14.0Hz),2.29(2H,d,J=6.8Hz),2.47-2.64(7H,m), 158 29 SEPTEMBER 2006
2.67(1H,dd,J=2.0,8.0Hz),2. 89(1H dt J 2.0,6. OHz) 3.40-3.72 29 SEPTEMBER 2006

Sﬂé@hﬁf?@%ﬁ%%ﬁ@ﬁ% 6%23() ggjcgéa 8,12, 14-trien-11-olide

15.2Hz),5. 87&%@&1&&3 2H43),6. 13(1H d J=10.8Hz),6.53(1H,dd, J=10.8,15.2Hz); ESI-MS m/z
677(M+H)". Example 28 (8E 12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-((4-(morpholin-4-yl)piperidin-
1-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11®lide (Compound 28) 0 NxO OH r~N JOH 00
vY W> O OH | OH The title compound (a colorless 8 ynthesized by a similar method as
described for Example 3. 1H-NMR Spectrun*f(@[%@%, Hz) 5(ppm): 0.89(3H,d,J=6.8H2),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7. ghiz) 1.19-1.30( L131-

1.68(12H,m),1.77(3H,d,J=1.2Hz),1 K
(1H,m),2.50-2.64(7H,m),2.67(1H,dd, —2 4,8. : :
(2H,m),2.89(1H,dt,J=2.4,6.0Hz),3.52(1H,td,J=4.4, 8 OH2z),

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
Y"H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.86-0.97(12H,m),
1.21(3H,s),1.21-1.68(10H,m),1.34(3H,s),1.77(3H,s),1.87
(1H,dd,J=5.2,14.0Hz),2.30-2.36(2H,m),2.38-2.47(4H,m),2.49-
2.63(3H,m),2.66(1H,dd,J=2.4,7.6Hz),2.89(1H,dt,J=2.0,6.0Hz),
3.35-3.72(5H,m),3.74-3.83(1H,m),4.93(1H,d,J=9.6Hz),5.06
(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71(1H,dd, J=1.0,
15.2Hz),5.87(14,d,J=15.2Hz),6.13(1H,d,J=10.0Hz),6.52(1H,dd,
J=10.8,15.2Hz); ESI-MS m/z 665 (M+H)"
Example 26 (8E,12E,14E)-7-((4-Cyclohexylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 26)

0
AL
SBT
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3.66-3.72(4H,m),3.75-3.81(1H,m),4.07-4.44(2H,m),4.92(1H,d,
J=9.6Hz),5.06(1H,d,J=10.4Hz),5.57(1H,dd,J=10.0,15.2Hz),5.72
(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d, J=11.2HZz),6.53(1H,dd,J=10.8,15.2Hz);
ESI-MS m/z 707(M+H)". Example 29 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-((4-(3,3, 3 159 29 SEPTEMBER 2006 29 SEPTEMBER 2006

trifluoropropyl)piperazin-1- carbon epoxytricosa-8,12,14-trien-ll-olide (Compound 29) 0
CNAO OH CF~N" ﬂﬁﬂ tdg 0 VYW= o‘iﬁfqr%ﬁﬁrse coméjunda(ga 08/0 (Iglss fj)'l vr@as

synthesized,by_a similay gr]}etggq%@eggng%q for;Exxample, 3. ALHNMR Spectrum (CD30OD,400MHz)
5(ppm): 0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.31-

1.69(10H,m) A-TXBHsehdst 2liz), 1cB6 (G H, dch I=51.6)148Qbz)) : 0.89 (3H,d, J=6.8Hz),
2.35-2.66(11H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,
J= 206OHQ}3@8331791(S'fl=f6n)8317513382(41[—6m)14,9@(1H6diz 1.10-1.69(15H,m),1.21

J=10.0Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2H
5.71(1H,dd,038:6 15 DHy 687(3 bird. 32 P5 2Rir§ 5 18(1A; c|1 ?3114§H1?)? 653tPHdd>=10.8,15.2Hz2);

CS S U TN B OELELE SRS T
(14,dt,J=2.0,6.0Hz),3.36-3.70(5H,m),3.75-3.82(1H,m),4.93
(14,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,
15.2Hz),5.71(14,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz) ,6.13
(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z
705 (M+H) *

Example 27 (8E,12E,14E)-7-((4-
(Cyclopropylmethyl)piperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-

8,12,14-trien-11-0lide (Compound 27)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.12-0.17(2H,m),
0.52-0.58(2H,m),0.89(3H,d,J=6.8Hz),0.90(3H,d,J=6.8Hz),0.90-
0.97(4H,m),1.21(3H,s),1.21-1.69(8H,m),1.34(3H,s),1.78(3H,s),

1.86(1H,dd,J=5.2,14.0Hz),2.29(2H,d,J=6.8Hz),2.47-2.64(7H,m),
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trifluorobutyl)piperazin-1-yl)carbonyl)oxy-18,19- epoxytricosa-8,12,14-trien-11-olide (Compound 30) O
~'NAO CF3,,NJ A10 H OH O 0 OH OH The title compound (a colorless oil) was synthesized 160 29
SEPTEMBER 2006 by a similar method as described for Example 3. 1H-NMR Spectrum
(CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8Hz),

0.90(3H,d,J=6.8Hz),0.94(3H, t J=7.6Hz),1.19-1.30(4H,m),1.32- 29 SEPTEMBER 2006

1.69(10H, 1(SH,m),1 86 J=5. Hz),2

2 200H )5 50 DA ERE .3 TS e 1 DR G T-2-0, 6 0Hz) ,3.40-3.72
J=2.4,8.0H7);2.89(1H,dt.d= 848@%12)1«%3% 3oB2(SH. M) 3-fPcr2), 5.06(1H,d,
3.82(1H, m)493(1HdJ 10.0Hz),5.06(1H,d,J=10.4Hz).5.57(1H,

dd,J=10.0,15-242)5.7 2(1H,6d, d=1 0 152Hz) 5,84 1bkd,) , 5. 71 (1H, dd, J=9.6,
J=15.2Hz),6.13(1H,d,J:11.2Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 733(M+H)", 755(M+Na) .
Example 311 H2E 14E-3(8 A 62 FefraRydroxy-- 13 (1H,d, J=10.8Hz), 6 .53 (1H, dd,
6,10,12,16,20- entameth [-7-((4 thomoplperazm -|-

yI)carbonyI)E)xé) 4 8819- Ep %ﬁ?lcogagé) 1&“{r?en611 g8’ (Compound 31)0 xO0 -\--N\. OHOHOO

Example 28 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-( (4- (morpholin-4-yl)piperidin-
l-yl)carbonyl)oxy-18,19-epoxytricosa—-8,12,14-trien-11-olide

(Compound 28)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.31-
1.68(12H,m),1.77(3H,d,J=1.2Hz),1.83-1.95(3H, m),2.34-2.43
(l1H,m),2.50-2.64(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.73-2.89
(2H,m) ,2.89(1H,dt,J=2.4,6.0Hz),3.52(1H,td,J=4.4,8.0Hz),
3.66-3.72(4H,m),3.75-3.81(1H,m),4.07-4.44(2H,m),4.92(1H,d,
J=9.6Hz),5.06 (1H,d,J=10.4Hz),5.57(1H,dd,J=10.0,15.2Hz),5.72
(lH,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=11.2Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 707 (M+H)"
Example 29 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-

6,10,12,16, 20-pentamethyl-7-((4-(3,3, 3~
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~~ 0O OH OH The title compound (a colorless oil) was synthesized by a similar method as described
for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.87-0.92(9H,m),0.94
(3H,t,J=7.6Hz),1.20-1.30(4H,m),1.32-1.69(12H,m),1.77(3H,d,
J=0.8Hz),1.82-1.91(3H,m),2.41-2.49(2H,m),2.50-2.77(8H,m),
2.89(1H,dt,J=2.4,6.0Hz),3.42-3.67(SH,m),3.75-3.82(1H,m), 29 SEPTEMBER 2006
4.94(1H,d,J=9.6Hz 507g}1d =10.8Hz a5z(t1igJ:1 .0 ~ ~
15.2Hz),5.7§ﬁ1{%%?f:<§? ,i@?’flﬂﬁ?%? ?ﬁ&,fll%. I—fzg)‘ngfﬁlny)ffg SEPTEMBER 2006

(1H,d,J=10 33(1H:dd.4=10.8,15.2H2), ESIM3m/z. 6 {8(MHE) nExample 32
(8E,12E,14E)-3,6,16,21-Tetrahydroxy-7-((4-(2- methoxyethyl)piperazin-1-yl)carbonyl)
o0xy-6,10,12,16,20- pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 32) 0 ~NxO
'~0ON)ImSH OH O O OH yOH The title comppumd“(@ colorless oil) was synthesized - by a similar
method as described for Example 3. 1H-}N ?ﬁDSODAOOMHz) 5(ppm):
0.89(3H,d,J=6.8H2z), O.90(3H,d,J:[§q8Hz),03.94(3 z),1.19-1.30(4H,m),1.31-
1.69(10H,m),1.77(3H,d,J=1.2H dd.J=5.

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.31-
1.69(10H,m),1.77(34,d,J=1.2Hz),1.86(1H,dd,J=5.6,14.0Hz),
2.35-2.66(11H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,
J=2.0,6.0Hz),3.38-3.71(5H,m),3.75-3.82(1H,m),4.93(1H,d,
J=10.0Hz),5.06 (1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2Hz),
5.71(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=11.2Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 719 (M+H)",
741 (M+Na) " .
Example 30 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-((4-(4,4, 4-
trifluorobutyl)piperazin-1-yl)carbonyl)oxy-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (Compound 30)

o]

,/\NJ\O

CFyu~ N/ OH

The title compound (a colorless o0il) was synthesized
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2.44-2.64(9H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,
6.0Hz),3.33(3H,s),3.39-3.71(7H,m),3.75-3.82(1H,m),4.93(1H,d,
J=9.6Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71
(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d, J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz);
ESI-MS m/z 681(M+H)". Example 33 (8E,12E,14E)-7-((4-CyclobutylpgipefaifAMBER 2006
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,1Q,12,16,20-

Penamet L S oA O 13 Gt net RS (EmBAPYS) 752 29 SEPTEMBER 2006 O
'1~NO 13, N3 L @bk QHLQ O-Q:0- Ok Theditle:compoysd(a.coloressseil) was synthesized by a
similar method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,JF68HDH,90EH, d 3=6,8HD) O 94(3H, 73=7.6HZ), 1 19t .30 (4, m)il,. 33~ 1 .32~
1.69(10H,m),1.70-1.81(SH,m),1.83-1.95(3H,m),2.02-2.11(2H,m),
2.27-2.37(4H,mJ,214912m64,(3H,M);2.67 (13 da0=214,83HH),dd, J=5.6,14.0Hz) , 2. 14~

2.72-2.81(1H,m§,2.89(1H,dt,J:2.4,6.0Hz),3.37-3.71 SH,m),
3.75-3.82(18; MY, 493 (@M. ¢ =9 BHZT 5 61l )d, 3= PO 8AZp, 2 (3H, m) , 2. 67 (1H, dd,

(1P 1215 970) 6 T3, Y210 M) s L a1 5 15 25y ST RS M7 0iHFY . Example
34 (8E,12E gL AR)-/r{4a(1; Bthytprapy Ipiperaginot, ) , 5. 06 (18, d, 0=10.4Hz) , 5.57 (1H,
ad,J=10.0,15.2Hz),5.72(14,4d,J=10.0,15.2Hz),5.87(1H, d,
J=15.2Hz),6.13(1H,d,J=11.2Hz),6.53(1H,dd,J=10.8,15.2Hz);
ESI-MS m/z 733 (M+H)", 755(M+Na)’.
Example 31 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-( (4-propylhomopiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 31)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.87-0.92(9H,m),0.94
(3H,t,J=7.6Hz),1.20-1.30(4H,m),1.32-1.69(12H,m),1.77(3H,d,
J=0.8Hz),1.82-1.91(3H,m),2.41-2.49(2H,m),2.50-2.77(8H, m),
2.89(1H,dt,J=2.4,6.0Hz),3.42-3.67(5H,m),3.75-3.82(1H,m),
4.94(1H,d,J=9.6Hz),5.07(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,

15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13
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yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 34) 0 CNAO /YNJOHi OHO O
OH OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 3. H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.87-0.97(15H,m), 163 29 SEPTEMBER
2006 1.19-1.69(18H,m),1.77(3H,d,J=0.8Hz),1.86(1H,dd,J=5.2, 29 SEPTEMBER 2006

o5 ool B R e e Y 58 2ne) s BsTws 2

(1H,m),4.93(3Hd4J7106.0Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,
J=9.6,15.2Hz),5.72(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),

6.13(1H,d,J=1dm2H2), 653 (1kdd, Iz 1 2435.2BIz) B3| MS-méz 698(M+bly v Example 85—
(8E,12E,14E)-3,6,16,21-Tetrahydroxy- 6,10,12,16,20-pentamethyl-7-((4-(tetrahydropyran-4-
yl)piperazinteyheabehily bkpd8s13-epoxytrivdda 8 2o lttien-16elide (Compoeurtd-35) 0 NxO NJ

OH
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 32)
0

(\Nko

~o~ NS OH

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.31-
1.69(10H,m),1.77(34,d,J=1.2Hz),1.86(1H,dd,J=5.6,14.0Hz),
2.44-2.64(9H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,
6.0Hz),3.33(3H,s),3.39-3.71(7H,m),3.75-3.82(1H,m),4.93(1H,d,
J=9.6Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71
(lH,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 681 (M+H)" .
Example 33 (8E,12E,14E)-7-((4-Cyclobutylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 33)
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OH 0 0 OH O OH The title compound (a colorless oil) was synthesized by a similar method as
described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.21(3H,s),1.21-1.69
(10H,m),1.34(3H,s),1.77(3H,s),1.77-1.90(3H,m),2.42-2.62
(8H,m),2.66(1H,dd,J=2.0,7.6Hz),2.89(1H,dt,J=2.0,6.0H2), 29 SEPTEMBER 2006
3.34-3.71(7H,m),3.74-3.82(1H,m),3.94-4.02(2H,m),4.93(1H,d,
J=9.6Hz),5.05(1H,d,J=10.4Hz),5.57(1H,dd,J= ﬂ)OlS%%z)S?l
(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6. 13(1|[,-T\ JalqjﬁHz),6.53(1H,dd,J:10.8,15.2Hz);
ESI-MS m/z 707(M+H)". Exmnm636(&512E£}EF%( 29 SEPTEMBER 2006
(Cyclopropylmethyl)homopiperazin-1- )cadsbonyl)oxy-
3,6,16,21-tetrahydroxy-6,10,12,16, poXytricosa-8,12,14-trien-11-olide
(Compound 36) 0 '7' _N-kO II" OHHO O OH OH The title compound (a colorless oil) was
synthesized by a similar method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz)
5(ppm): 0.08-0.14F21, rﬁ)ltdﬁs PBRRR M), 0783(SHT, 326 BHZY,b)88(3R, & JLF BRIZY,BSH-

0.94(4H, m) 1 20 1, Grr(8|i| ezcllgola 82151 %11 3H 3 1 7 @ S’)Example 3.

'H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),

0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.32-
1.69(10H,m),1.70-1.81(5H,m),1.83-1.95(3H,m),2.02-2.11(2H, m),
2.27-2.37(4H,m) ,2.49-2.64(3H,m),2.67(1H,dd,J=2.4,8.0Hz),
2.72-2.81(1H,m),2.89(1H,dt,J=2.4,6.0Hz),3.37-3.71(5H, m),
3.75-3.82(1H,m),4.93(1H,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),
5.57(1H,dd,J=9.6,15.2Hz),5.71(1H,dd,J=9.6,15.2Hz),5.87
(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53 (1H,dd,J=11.2,
15.2Hz); ESI-MS m/z 677 (M+H)"

Example 34 (8E,12E,14E)-7-((4-(1-Ethylpropyl)piperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 34)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.

L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.87-0.97(15H,m),
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1.80-1.90(3H,m),2.37(2H,d,J=6.4),2.47-2.61(3H,m),2.62-2.82
(SH,m),2.87(1H,dt,J=2.4,6.0Hz),3.43-3.69(SH,m),3.73-3.80
(1H,m),4.92(1H,d,J=9.6Hz),5.04(1H,d,J=10.8Hz),5.55(1H,dd,
J=10.0,15.2Hz),5.70(1H,dd,J=9.6,15.2Hz),5.84(1H,d,J=15.2Hz),
6.11(1H,d,J=11.2Hz),6.50(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 691(M9H$Emmﬂé<32006

(8E,12E,14E) § 6 }6 62% -E%cér rquﬁs Jfgrlé 1JG %O n aniet

trifluoroethyl)piperazin-1 hyl)oxy epoxy réoda- 8%% I7L frlen %1 orléé (Compound 37) 0
FONXO FNJ fy514-111GHO £10H Qi 16529 SERTEMBER 2006 (The title sampeund (a

colorless oil) was syntheS|zed by a similar method as descrlbe for Example 3. 1H-NMR Spectrum

(CD30D,400Mz))5(ppeD):(089¢3H 0-3=614Hz)0Hz) , 3.34-3.65(5H, m), 3.75-3.82
0.90(3H,d,J:6.8Hz),O.94(3H,t,J=7.6Hz),1.21(3H,s),1.20-1.69
(8H,m), 1.34(3H,2))L. 77(3H(S)H. 86 (H, 8d UE5)2, 54 mwm@o-cr 10.8Hz),5.57(1H,dd,

2.69(8H,m),2.86-2.92(1H, mils .38-3. 72%H ,m),3.04-3.14(SH,m
3.74-3.82(1F.1h) @I LA )= F0. Eﬁﬂ‘z]) 6514, Jﬁié%r?z‘iz ,5.87(1H,d,J=15.2Hz),

(1P0.1215 br2) BT 111 364 § S5 IR ATSETY 3. 132 ES MR o may

Example 3& @B 12k 14E)-7-((4-Cyclopentylpiperazin-1-
Example 35 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-((4-(tetrahydropyran-4-
yl)piperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-

trien-11-olide (Compound 35)

O
N

o™

OH

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.21(3H,s),1.21-1.69
(l10H,m),1.34(3H,s),1.77(3H,s),1.77-1.90(3H, m),2.42-2.62
(8H,m),2.66(1H,dd,J=2.0,7.6Hz),2.89(1H,dt,J=2.0,6.0Hz),
3.34-3.71(7H,m),3.74-3.82(1H,m),3.94-4.02(2H,m),4.93(1H,d,
J=9.6Hz),5.05(1H,d,J=10.4Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71
(lH,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=10.4Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 707 (M+H)"

Example 36 (8E,12E,14E)-7-((4-
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yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 38) 0 N-~, NNE OOHOH O O O
OH OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.4H2z),

0.90(3H,d,J=6. 8Hz) 0. 94(3H t,J=7.6Hz),1. 21(3H s),1.21-1.76 29 SEPTEMBER 2006

i R TSR 1 v
3.34-3.72(SH, @‘{1367‘&‘? .82(1H.m),4.93( 61' %101@"'12% S0P pentamethyl-18, 19—
(1H,d,J=10. 4HZ 5.57(1H,dd,J=10.0,15. HZ) 5. 71(1H dd, 166 29 SEPTEMBER 2006

J=10.0,15.282);5,8 H{1thd d=235 6H7) H6-E3(1Ehd, I 1 1. 2HZY, 6 BrfbbhddiI =K. 2,15.2Hz); ESI-MS m/z
691(M+H)". Example 39 (8E,12E,14E)-7-((4-1sobutylpiperazin-1-

yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20- @
pentamethyl-18,19-epoxytricosa—8,12,14-trieg7m@

ogpound 39) O Nx NJOOHOHO O

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CD;0D,400MHz) & (ppm): 0.08-0.14(2H,m),
0.48-0.54(2H,m),0.83(3H,d,J=6.8Hz),0.88(3H,d,J=7.2Hz),0.89-
0.94(4H,m),1.20-1.67(8H,m),1.21(3H,s),1.31(3H,s),1.75(3H, s),
1.80-1.90(3H,m),2.37(2H,d,J=6.4),2.47-2.61(3H,m),2.62-2.82
(5H,m),2.87(1H,dt,J=2.4,6.0Hz),3.43-3.69(5H, m),3.73-3.80
(lH,m),4.92(14,d,J=9.6Hz),5.04(1H,d,J=10.8Hz),5.55(1H, dd,
J=10.0,15.2Hz),5.70(1H,dd,J=9.6,15.2Hz),5.84(1H,d,J=15.2Hz),
6.11(1H,d,J=11.2Hz),6.50(1H,dd,J=10.8,15.2Hz); ESI-MS m/z
691 (M+H) "
Example 37 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16, 20-pentamethyl-7-((4-(2,2, 2-
trifluoroethyl)piperazin-1-yl)carbonyl)oxy-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 37)
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OH 0 OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.87-0.97(15H,m),
1.21(3H,s),1.21-1.69(8H,m),1.34(3H,s),1.77(3H,s),1.78-1.90
(2H,m),2.11(2H,d,J=7.2Hz),2.32-2.41(4H,m),2.50-2.63(3H,m),
2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.0,6.0Hz),3.38-3.70 29 SEPTEMBER 2006
(SH,m),3.74-3.82¢Hg,k|;| m},.4. 3(1H,d,J=9.6Hz),5.05(1H qo , ,
J=10.4Hz),5.57(1H4d,329.6 155K 5B 771 ,d&,‘fﬁi%. pss oil) was synthesized

15.2H2),5.84{1H,d3 75 8H2},8 136 .4I 73 s2H2),6.92 €41, del . Jmi 12, 35.2H2); ESI-MS m/z
679(M+H) . Example 40 (8E,12E,14E)-7-((1S,4S)-5-Benzyl-2,5-

diazabicyclo[2-diiheptan-2 yhearmmy)oxy e 8HH) 25 (ppm) : 0.89 (3H,d, J=6.4Hz),
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 40)
167 29 SERTENBER 2006-90 ROzN,OHS O3 0.0 O OH i The-title(cdhmpound fdcdleféss oil) was

synthesized by a similar method as described for Example 3. 1H-NMR Spectrum SCD3OD,4OOMHZ)
5(ppm): 0.8&6’»‘%—1 037615 HoB(3M, 0/ I=T OHz) o 88(8H Y, 5% SA2), £ 144 2B fm) 2027-

LS L I 8 L O LA SO B, ), 5,005 14155,
3.74-3.82(1H,m),4.93(1H,d,J=10.0Hz),5.05(1H,d,J=10.8Hz),
5.57(14,dd,J=10.0,15.2Hz),5.71(1H,dd,J=10.0,15.2Hz),5.87
(1H,d,J=15.6Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,J=11.2,
15.2Hz); ESI-MS m/z 727 (M+Na)" .

Example 38 (8E,12E,14E)-7-((4-Cyclopentylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-

pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 38)

o
A
BT

N

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.21(3H,s),1.21-1.76
(l14H,m),1.34(3H,s),1.77(3H,s),1.83-1.95(3H,m),2.46-2.62
(8H,m),2.66(1H,dd,J=2.4,7.6Hz),2.88(1H,dt,J=2.4,6.4Hz),
3.34-3.72(5H,m),3.74-3.82(1H,m),4.93(1H,d,J=10.0Hz),5.05

(1H,d,J=10.4Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71(1H,dd,
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3.45-3.78(6H,m),4.29(0.4H,brs),4.52(0.6H,brs),4.89(1H,d,
J=9.9Hz),5.02(1H,d,J=10.6Hz),5.54(1H,dd,J=9.9,15.0Hz),5.68
(0.6H,dd,J=9.9,15.0Hz),5.73(0.4H,dd,J=9.9,15.0Hz),5.82(1H,d,
J=15.4Hz),6.09(1H,d,J=11.0Hz),6.48(1H,d,J=11.0,15.4Hz), 7.16-7.32(SH,m); ESI-MS m/z
725(M+H)". Example 41 (8E,12E,14E)-7-(N-(2-(N',N"- 29 SEPTEMBER 2006

Dimethylaminqg)ethyl)-N- Icar, yloxy)-3.6,16,21- B

etranyron) SLA012 16 201 ben ar et LB 18 cposiobsa 8 L5 freftr-ofié (cmbhund 41) 0
,N"-~ NAO 3'1'1{9&'&9@@@',"1 O fhe fitle compoung (aseplqrless)oil) was synthesized by a similar
method as described for Example 3. 168 29 SEPTEMBER 2006 1H-NMR Spectrum

(CD30D, 40640z Béppm): 0.88(3thd, Jx7eE0HZ); ( (4-Isobutylpiperazin—1-
0.89(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.08-1.14(3H,m),1.20-
l29(1H,m))ﬂ.l22(%l?b§)f,ll/31qxﬁ8ﬁkﬁm),@4ﬁ(3ﬁ$§9mh?@mdy—6 ,10,12,16,20-
J=0.7Hz),1.86(1H,dd,J=5.5,14.3Hz),2.28(6H,s),2.43-2.62 _ _
(SH,m),2.66@HATIE2 218 M) gsAPKatI=E 2 551dz) L 2, 14-trien—1l-olide
3.23-3.52(4I(-lcm§§.52(%H q)t J=4.4,8.4Hz),3.74-

3.82(1H,m) 4-§9U R E3=8.0Hz),5.06(1H.d,J=10.6Hz),5.56
(1H,dd,J=9.9,15.0Hz),5.73(1H,dd,J=9.9,15.0Hz),5.86(1H,d,
J=15.0Hz),6.13(1H,dd,J=1.1,11.0Hz),6.52(1H,dd,J=11.Q; 15.0Hz); ESI-MS m/z 653(M+H)".

I

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
YH-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.87-0.97(15H,m),
1.21(3H,s),1.21-1.69(8H,m),1.34(3H,s),1.77(3H,s),1.78-1.90
(2H,m) ,2.11(2H,d,JdJ=7.2Hz),2.32-2.41(4H,m),2.50-2.63(3H,m),
2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.0,6.0Hz),3.38-3.70
(5H,m),3.74-3.82(1H,m),4.93(1H,d,J=9.6Hz),5.05(1H,d,
J=10.4Hz),5.57(1H,dd,J=9.6,15.2Hz),5.71(1H,dd,J=10.0,
15.2Hz),5.87(1H,d,J=15.6Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,
J=11.2,15.2Hz); ESI-MS m/z 679 (M+H)".
Example 40 (8E,12E,14E)-7-(((1S,4S)-5-Benzyl-2,5-
diazabicyclo[2.2.1]lheptan-2-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 40)

167



Example 42 (8E,12E,14E)-7-(N-(2-(N',N'- Diethylamino)ethyl)-N-ethylcarbamoyloxy)-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 42) 0
,N" ~NAO OH OH 0 CO) O OH OH The title compound (a colorless oil) was synthesized by a
similar method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.6Hz), 0.89(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.06(6P%, BEROEZBER 2006
1.06-1.15(3H,m),1.20-1.29(1H,m),1.22(3H,s),1.31-1.68(7H,m),
1.33(3H,s),1.77(3H,d,J=1.1Hz),1.86(1H,dd,J=5.5,14.3Hz).L.
2.48-2.66(SH,m),2.59(4H,q,J=7.0Hz),2.66(1H
2.89(1H,dt,J=2.2,5.5Hz),3.21-3.60(4H,m),3.52(1H,dt,J=4.
8.4Hz),3.74-3.81(1H,m),4.93(1H,d,J=9.9%
10.6Hz),5.57(1H,dd,J=9.9,15.0Hz),5.73( g
5.86(1H,d,J=15.4Hz),6.13(1H,d,J=11.0Hz), 6. 52(1H dd.J=11.0, 15. 4Hz); ESI-MS m/z 681(M+H)".
Example 43 (8E,12E,14E)-7-Acetoxy-3,16,21-trihydrox
methoxy-6,10,12, 7620 toem&EmeHyRa8 éﬁoﬁﬁ&éﬁ’sﬁe%ﬁ?i&%néﬁilséﬁa%%ﬁﬁ&nd 43) 0 ~ko

by a similar method as described for Example 3.

18z orl69 29 SEPTEMBER 2006

'H-NMR Spectrum (CD;OD,400MHz) & (ppm): 0.84(3H,d,J=7.0Hz),
0.85(3H,d,J=7.0Hz),0.89(3H,t,J=7.3Hz),1.14-1.27(4H,m),1.27~-
1.65(7H,m),1.30(3H,s),1.65-1.92(6H,m),2.44-2.66(5H,m),2.79-
2.88(2H,m),3.16(0.6H,dd,J=1.8,10.3Hz),3.25-3.31(0.4H, m),
3.45-3.78(6H,m),4.29(0.4H,brs),4.52(0.6H,brs),4.89(1H,d,
J=9.9Hz),5.02(1H,d,J=10.6Hz),5.54(1H,dd,J=9.9,15.0Hz),5.68
(0.6H,dd,J=9.9,15.0Hz),5.73(0.4H,dd,J=9.9,15.0Hz),5.82(1H,d,
J=15.4Hz),6.09(1H,d,J=11.0Hz),6.48(1H,d,J=11.0,15.4Hz),
7.16-7.32(5H,m); ESI-MS m/z 725 (M+H)"

Example 41 (8E,12E,14E)-7-(N-(2-(N',N’-
Dimethylamino)ethyl)-N-ethylcarbamoyloxy)-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 41)

The title compound (a colorless o0il) was synthesized

by a similar method as described for Example 3.
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OMe OH 0 O OH O OH (8E,12E,14E)-7-Acetoxy-3,16,21-tris(1-ethoxyethoxy)-6-
hydroxy-6,10,12,16,20-pentamethyi-18,19-epoxytricosa- 8,12,14-trien-11-olide (34 mg, 44 mol)
obtained in Example 3 and 1,8-bis(N,N-dimethylamino)naphthalene (57 mg, 266 mol) were dissolved
in toluene (2 mL). Methyl trifluoromethanesulfonate (22 mg, 133 pmol) was added to this solution,
and the reaction mixture was stirred at 65C for 11 hours. After removihg 3h@ pragipitaté by diltration,

the reaction %i_%%g as diluted V\(i ethyl %@ﬁ% J?Qg %1]? emql_JeBt_J% g?%iog of gmr@ggiym chloride

was added, followed By vigorous ‘stirring for S. rganic layer was washed with a

saturated agueeus;solytion of sediyny, bicarhenate and bying, driedaver anhydroys Magnesium
sulfate, and concentrated. The resulting residue was 170 29 SEPTEMBER 2006 purified by silica gel

column chramatography (Karo silicasgelaN sphercal pneutral,. 40 1@ 06 pp1; hexane.eihyl
acetate=1:1) to give (8E,12E,14E)-7-acetoxy-3,16,21-tris(1-
ethoxyethoxy)6-iiethexy-6 4 0112, 16, 20=-Ferftamétiia B, 10- £poxijtricdsa-8352,244hen-11-olide (14

mg) as a colorless oil. The obtained compgé)und was sutggected to deprotection of ethoxyethyl group by

a similar methBd Bk desefibed 1612 Exampte 8; tjoHtin/e h ﬁtiéuéoﬁﬁooﬂﬁa (%!7%6??2.9%, two steps)

asacolorless Ol 3 55 (4, m),3.52 (18, dt, J=4.4,8.4Hz),3.74-
3.82(1H,m),4.92(14,d,J=9.9Hz),5.06(1H,d,J=10.6Hz),5.56
(14,dd,J=9.9,15.0Hz),5.73(1H,dd,J=9.9,15.0Hz),5.86 (1H,d,
J=15.0Hz),6.13(1H,dd,J=1.1,11.0Hz),6.52(1H,dd,J=11.0,
15.0Hz); ESI-MS m/z 653 (M+H)" .
Example 42 (8E,12E,14E)-7-(N-(2—- (N’ ,N' -
Diethylamino)ethyl)-N-ethylcarbamoyloxy)-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-

8,12,14-trien-11-0lide (Compound 42)

N o

\\,N\//\NJLO

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.88(3H,d,J=6.6Hz),
0.89(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.06 (6H,t,J=7.0Hz),
1.06-1.15(3H,m),1.20-1.29(1H,m),1.22(3H,s),1.31-1.68(7H,m),
1.33(3H,s),1.77(3H,d,JdJ=1.1Hz),1.86(1H,dd,J=5.5,14.3Hz),

2.48-2.66(5H,m),2.59(4H,q,J=7.0Hz),2.66(1H,dd,J=2.2,8.1Hz),
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1H-NMR Spectrum (CD30D,500MHz) 5(ppm): 0.88(3H,d,J=6.5Hz),
0.91(3H,d,J=7.5Hz),0.94(3H,t,J=7.5Hz),1.21(3H,s),1.22-1.32
(1H,m),1.34(3H,s),1.40-1.70(7H,m),1.78(3H,s),1.86(1H,dd,
J=5.5,14.0Hz),2.06(3H,s),2.46-2.63(3H,m),2.67(1H,d,J=8.5Hz),
2.99(1H,brs),3.33(3H,s),3.50-3.56(1H,m),3.78-3.86(1H,m), 29 SEPTEMBER 2006

5.06(1H,d,J=10.5H2),5,12(1H,d,J=10 ),5.56(1H,dd . J=10.0 3
15.5Hz),5.7%(1%3,Q@Jﬂ%é%si&%,ﬁ%géédgiilé.sgpis,égﬂ‘) r3.52(1H,dt, J=4.4,
(1H,d,J=105Hz),56)53(1Hdd J51Q. 53 5H2); ESIIMSN/Z-589(MNa) o Example 44
(8E,12E,14E)-3,6,16,21-Tetrahydroxy-7-((4- |sopropylp|peraZ|n-1-yISCarbonyI)oxy-6, 10,12,16,20-
pentamethyl-18ck2-epoxyiraasa-8d 2:brient E1-okde , (Compaundid4 )il 29 SERHMBER 2006 O
~'NAO OH N OH O O OH O OH First Step

(8E,12E,14E)-85(I- Efhclyéthoxy$72((4 Gsoptdpyipipedazin-10Hz) , 6 . 52 (1H, dd, J=11.0,
yi)carbonyi)oxy-6,10,12,16,20-pentamethyi-3,16,21-
tris(triethyisﬁéxﬁ%,19%%%i§ﬂr§)ic8§&-8§f§,i%-tﬁén-11- olide (Compound 44-1) 0 ON x0 OFF OTES O
O

Example 43 (8E,12E,14E)-7-Acetoxy-3,16,21-trihydroxy-6-
methoxy-6,10,12,16, 20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 43)

(8E,12E,14E)-T7-Acetoxy—-3,16,2]1-tris(l-ethoxyethoxy)-6-
hydroxy-6,10,12,16, 20-pentamethyl-18, 19-epoxytricosa-—
8,12,14-trien-11-o0lide (34 mg, 44 umol) obtained in Example
3 and 1,8-bis(N,N-dimethylamino)naphthalene (57 mg, 266
Umol) were dissolved in toluene (2 mL). Methyl
trifluoromethanesulfonate (22 mg, 133 umol) was added to
this solution, and the reaction mixture was stirred at 65°C
for 11 hours. After removing the precipitate by filtration,
the reaction mixture was diluted with ethyl acetate, and an
aqueous solution of ammonium chloride was added, followed
by vigorous stirring for 5 minutes. The organic layer was
washed with a saturated aqueous solution of sodium
bicarbonate and brine, dried over anhydrous magnesium

sulfate, and concentrated. The resulting residue was
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O OTES OTES To a solution of Compound 46-4 (8E,12E,14E)-6-(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyi-7-(4- nitrophenoxy)carboxy-3,16,21-tris(triethyisiloxy)-18,19-
epoxytricosa-8,12,14-trien-11-olide (1.27 g, 1.16 mmoi) obtained in the fourth step of Example 46 in
tetrahydrofuran (25 mL) were added triethylamine (470 mg, 4.64 mmoi) and isopropyipiperazine (298
mg, 2.32 mmoi) at room temperature, and the reaction mixture was gtredar thesametemperature

for 1.5 hours. Ig% re tion mﬁt{reawagldilgtelduvn\{gh thyl acEtate an the(g w%shecsi i/\iitth% saturated
aqueous saltion of sodium bicarbonate and brine. 172 29 SEPTEMBER The organic layer was

dried over aphydgoys magnesiugy sulfate, filrated, 8”9&0?6%”?

gled, The sesulling esidue was
purified by silica gel column chromatography (Kanto silica gel 60N, 40 to 100 pm; hexane:ethyl

acetate=1:1atee ety acetate toethyl-acatate; methanoi= 971 3 xteegive hes title, compaund(([@-12 g, 89%)
as a colorless oil. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.58-0.70(27H,m),

0.80-1.72(5SHYP¥ 1 <TB(8M15);10881 198k H;1h),2 B3L2 64 (BH, Pnpentamethyl-18, 19—
2.64-2.76(1H,m),2.80-2.90(1H,m),3.38-3.66(6H,m),3.68-3.78
(1H,m),3.852BY8(1H 1RP2 B8, 82 H M) BLE50 M gLkt mg) as a colorless
5.13(0.6H,0,J=5.2Hz),5.57(1H,dd,J=10.0,15.2Hz),5.72-5.80

(1H,m),5.8 illl,'d,J:14.8Hz),6.13(lH,d,J:10.8Hz),6.50(1H,dd, J=10.8,15.2Hz). Second Step

The obtained compound was subjected to deprotection of
ethoxyethyl group by a similar method as described for
Example 3, to give the title compound (5.7 mg, 22.9%, two
steps) as a colorless oil.

'H-NMR Spectrum (CD;OD,500MHz) & (ppm): 0.88(3H,d,J=6.5Hz),
0.91(3H,d,J=7.5Hz),0.94(3H,t,J=7.5Hz),1.21(3H,s),1.22-1.32
(l1H,m),1.34(3H,s),1.40-1.70(7H,m),1.78(3H,s),1.86(1lH,dd,
J=5.5,14.0Hz),2.06(3H,s),2.46-2.63(3H,m),2.67(1H,d,J=8.5Hz),
2.99(1H,brs),3.33(3H,s),3.50-3.56(1H,m),3.78-3.86(1H,m),
5.06(1H,d,J=10.5Hz),5.12(1H,d,J=10.0Hz),5.56 (1H,dd,J=10.0,
15.5Hz),5.72(1H,dd,J=10.5,15.5Hz),5.87(1H,d,J=15.5Hz),6.14
(14,d,J=10.5Hz),6.53(1H,dd,J=10.5,15.5Hz); ESI-MS m/z

589 (M+Na) " .

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

(Compound 44)
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(8E,12E,14E)-6-(1-Ethoxyethoxy)-3,16,21-trinydroxy-7-((4- isopropylpiperazin-I-yl)carbonyl)
0xy-6,10,12,16,20- pentamethyl-18,19-epoxytricosa-8,12,14-trien-ll-olide (Compound 44-2) 0 J OEE
OH O O O OH OH To a solution of Compound 44-1 (8E,12E,14E)-6-(1-
ethoxyethoxy)-7-((4-isopropylpiperazin-1-yl)carbonyl)oxy-
6,10,12,16,20-pentamethyl-3,16,21-tris(triethylsiloxy) 173 29 SEPTEMBERRDUDBBER 2006
18,19-epoxytricosa-8,12,14-trien-ll-olide (1.12 g, 1.03 mmol) obtained in the first step in
tetrahydrofuran (20 mL) was added temrabutylammonlum fluoride (4.1 mL, 1.0 M tetrahydrofuran
solution) at room temperature, a?dstn Eﬁ:actmn mixture was stirred at the same temperature for 4
hours. The reaction mixture aijllu ed withogthyl acetate and then washed with a saturated aqueous
solution of sodium blcarbongéfand brjpe.]The organic layer was dried over anhydrous magnesium
sulfate, filtrated @it e\@porated Th Mg residue was purified by silica gel column
chromatogra ) - 350 mesh; ethyl acetate to ethyl
acetate:methanoi=b5:5) t glMe the title compound (0.76 g, 99%) as a colorless oil. 1H-NMR
Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8H2z),
0.90(3H,d,JF:&SSI-éz)SQC.gg(BH,t,J:7.6Hz),1.06(6H,d,J=6.4Hz),

(8E,12E, 14E)-6- (1-Ethoxyethoxy)-7-((4-isopropylpiperazin-1-
yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-

olide (Compound 44-1)

OTES

To a solution of Compound 46-4 (8E,12E,14E)-6-(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-7-(4-
nitrophenoxy)carboxy-3,16,21-tris(triethylsiloxy)-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (1.27 g, 1.16 mmol)
obtained in the fourth step of Example 46 in
tetrahydrofuran (25 mL) were added triethylamine (470 mg,
4.64 mmol) and isopropylpiperazine (298 mg, 2.32 mmol) at
room temperature, and the reaction mixture was stirred at
the same temperature for 1.5 hours. The reaction mixture
was diluted with ethyl acetate and then washed with a

saturated aqueous solution of sodium bicarbonate and brine.
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1.12-1.70(20H,m),1.78(3H,s),1.86(1H,dd,J=2.4,7.6Hz),2.42-
2.62(7H,m),2.64-2.76(2H,m),2.89(1H,dt,J=2.0,6.0Hz),3.38-
3.66(7H,m),3.75-3.84(1H,m),4.98(1H,d,J=9.6Hz),5.02-5.16
(2H,m),5.56(1H,dd,J=10.0,15.6Hz),5.72-5.80(1H,m),5.87(1H,d,

J=15.6Hz),6.13(1H,d,J=10.8Hz),6. 53(1H dd,J=10.8,15.2Hz); ESI-MS /2E3TEMBER. . 70ird Step
(8E,12E, 14@13 ,6,16,21-Tet a dro {i |so 8%lplper%2|g 1 d;carbon%% -6, 10,12,16,20-
pentamethyi- ﬁfgpoxy(irlco fien- poun 42} 7. PTEMBER 2006 O

CNxO OH NJ PHQO 91Qlér9t!e£0§n%0|%9{b%@9gl@@&nd 42 (BELZE14E)-6d5 5 que
ethoxyethoxy)-3,16, 21- -trihydroxy-7-((4-isopropyipiperazin-

1-yi)carbonyijexy-6.40£1i2; 36 20-pentamethys-18:19- epoxytiicosaBolz; dgifeni=olide (0.76 g, 1.03
mmoi) obtained in the second step in a mixture of tetrahydrofuran:2-methyl-2-propanol=Il:1 (20 mL)
was added spyridirumep-tdlG@nesidfonatel (MO3%ug; 155xamoi patrodbme temperatlire] and the reaction
mixture was stirred at the same temperature for 16 hours. Trlethylamme (0.25 g, 3.10 mmoi) was

added to th8 Y83cticimbdiie dtFobhlemperafufés ‘methanol=97:3) to give the

title compound (1.12 g, 89%) as a colorless oil.

'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.58-0.70(27H,m),
0.80-1.72(53H,m),1.76(3H,s),1.88-1.98(1H,m),2.33-2.64(8H,m),
2.64-2.76(1H,m),2.80-2.90(1H,m),3.38-3.66(6H,m),3.68-3.78
(l1H,m),3.85-3.98(1H,m),4.88-4.99(2H,m),5.05(0.4H,q,J=5.2Hz),
5.13(0.6H,qgq,J=5.2Hz),5.57(1H,dd,J=10.0,15.2Hz),5.72-5.80
(l1H,m),5.82(1H,d,J=14.8Hz),6.13(1H,d,J=10.8Hz),6.50(1H,dd,
J=10.8,15.2Hz) .

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

(Compound 44-2)

To a solution of Compound 44-1 (8E,12E,14E)-6-(1-
ethoxyethoxy)-7-((4-isopropylpiperazin-1-yl)carbonyl)oxy—

6,10,12,16,20-pentamethyl-3,16,21-tris(triethylsiloxy)—
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and the organic solvent was evaporated. The resulting residue was diluted with ethyl acetate and
washed with a saturated aqueous solution of sodium bicarbonate and brine. The organic layer was
dried over anhydrous sodium sulfate, filtrated and evaporated. The resulting residue was purified by
silica gel column chromatography (Fuji Silysia, NH Silica gel, 200 - 350 mesh; ethyl acetate to ethyl
acetate:methanol=95:5) to give the title compound (0.76 g, 85%) as a%cdlariesMaiEA H2NMR

Spectrum ( %3513_?@400M z) 5(ppm): ?%((13 d,J=6.6Hz), .
0190(3H,0,JL6 92} O BH(3F £ 1o A 107G S iy 0L L0e (112 0, 1.0°
1.14-1.67(1gkm), LA 3k, RrS), 1,86(1H, del;1=5.4,14.2H2) , 175 2D SERTEMBER 2006 1)
2.46-2.63(7H,m),2.66(1H,dd,J=2.4,8.0Hz),2.64-2.79(1H,m),
2.89(1H,dt,d=2 4 £10H2),3 36r3 64 (SH ahd R2 38 Htbm)de (4.1 mL, 1.0 M
4.93(1H,d,J=9.7Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=9.7,
15.IHz),5.7 Ha Hydd 949 115 2H 7 5 6 BTl ), J=1t5. 226 U18nperature, and the
(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 665(M+H) . Example 45
(8E,12E, 14EF-7<((4-CY coheptyifiperazirn-F-yifcarb iyl okg-356116, ASttahyaroxs-6, 26,12, 16, 20-
pentamethyl-18,19-enquytricasa:8 12,14;ren1L-olide (Coympaund 430,150, OHLO.QNJ O OH OH
O OH First Step
and then washed with a saturated aqueous solution of sodium
bicarbonate and brine. The organic layer was dried over
anhydrous magnesium sulfate, filtrated and evaporated. The
resulting residue was purified by silica gel column
chromatography (Fuji Silysia, NH Silica gel, 200 - 350
mesh; ethyl acetate to ethyl acetate:methanol=95:5) to give
the title compound (0.76 g, 99%) as a colorless oil.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.06 (6H,d,J=6.4Hz),
1.12-1.70(20H, m),1.78(3H,s),1.86(1H,dd,J=2.4,7.6Hz),2.42-
2.62(7H,m),2.64-2.76(2H,m),2.89(1H,dt,J=2.0,6.0Hz),3.38-
3.66(7H,m),3.75-3.84(1H,m),4.98(1H,d,J=9.6Hz),5.02-5.16
(2H,m),5.56(1H,dd,J=10.0,15.6Hz),5.72-5.80(1H,m),5.87(1H,d,
J=15.6Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz);
ESI-MS m/z 737 (M+H)".
Third Step
(8E,12E,14E)-3,6,16,21-Tetrahydroxy—-7—( (4-
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 44)
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(8E,12E,14E)-7-((4-Cycloheptylpiperazin-1-yl)carbonyl)oxy-
6-(1-ethoxyethoxy)-6,10,12,16,20-pentamethyl-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11- olide (Compound 45-1) O CNxO OEE OTES
O aN J O OTES O OTES To a solution of Compound 46-4 (8E,12E,14E)-6-(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-7-(4- 176 29 SEPTEMBER 2006PTEMBER 2006
nitrophenoxy)carboxy-3,16,21-tris(triethyisiloxy)-18,19- epoxytricosa-8,12,14-trien-11-olide (1.368 g,
1.254 mmoi) obtained in the fourth step of Example 46 inotetrahydrofuran (20 mL) were sequentially
added dropwise 1- cycioheptyipiperazine (462 mg, 2 i) and triethylamine (513 mg, 5.02
mmoi). Then, tetrahydrofuran (8 mL) was added reaction mixture was stirred at room
temperature for 1.5 hours. The reaction I_rlnlxture {th ethyl acetate and washed with an
aqueous solution of sodium bicarbqnaje he organi¢ layer was dried over anhydrous
magnesium sulfate, filtrated and concenfrated e re: ult‘ﬂwg resflie was purified by silica gel column

chromatography (Kanto S|I|ca el 60N, 40 -50 p eth%/l acetate-hexane, 1:9 to 1:4 to 1:3) to give the
title compound (1.485%, 99%%) 8c8l’6r|%§§‘]%ﬂu%c% dStépEr 128, 14E) -6-(1-

ethoxyethoxy)-3,16,21-trihydroxy-7-((4-isopropylpiperazin-

l1-yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-o0lide (0.76 g, 1.03 mmol)
obtained in the second step in a mixture of
tetrahydrofuran:2-methyl-2-propanol=1:1 (20 mL) was added
pyridinium p-toluenesulfonate (0.39 g, 1.55 mmol) at room
temperature, and the reaction mixture was stirred at the
same temperature for 16 hours. Triethylamine (0.25 g, 3.10
mmol) was added to the reaction mixture at room temperature,
and the organic solvent was evaporated. The resulting
residue was diluted with ethyl acetate and washed with a
saturated aqueous solution of sodium bicarbonate and brine.
The organic layer was dried over anhydrous sodium sulfate,
filtrated and evaporated. The resulting residue was
purified by silica gel column chromatography (Fuji Silysia,
NH Silica gel, 200 - 350 mesh; ethyl acetate to ethyl
acetate:methanol=95:5) to give the title compound (0.76 g,
85%) as a colorless oil.

L H-NMR Spectrum (CD30D,400MHz) d(ppm): 0.89(3H,d,J=6.6Hz),
0.90(3H,d,J=6.9Hz),0.94(3H,t,J=7.4Hz),1.07(6H,d,J=6.4Hz),

1.14-1.67(14H,m),1.77(3H,brs),1.86(1H,dd,J=5.4,14.2Hz),

175



(8E,12E,14E)-7-((4-Cycioheptyipiperazin-1-yi)carbonyi)oxy-
6-(1-ethoxyethoxy)-3,16,21-trihydroxy-6,10,12,16,20-
pentamethyi-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 45-2) O CNAO NJOFFOHO IO
OH O OH A solution of Compound 45-1 (8E,12E,14E)-7-((4-
cycioheptyipiperazin-1-yi)carbonyl)oxy-6-(1-ethoxyethoxy)- 177 29 SEPTEMBEREHX62006

6,10,12,16,20-pentamethyij-3,16,21-ris(triethyisiloxy)- 18,19-epoxytricqsa-8 -trien-11-oiide (1.454
01254 iy SEIAIGU 1 the ot Sap LA OAIN (30 L) ke Sobiet fr5a
tetrabutyiammeniur flueride £1.0 M tetyahydrofuran solution, 45 Ml 4.5mmqi) wagjadded dropwise

thereto, and the reaction mixture was stirred at room temperature for 1.5 hours. Tetrabutyiammonium
fluoride (1.1Votetrahydrofuran sottion, 052 mLqd 0621 mmeb was. wnthen added deapwyise, and the
reaction mixture was stirred at room temperature for two hours. The reaction mixture was diluted with
ethyl acetatétandiwased WitHladdguedus sélutigh of sodidim( bicarhofate ard brine . The organic
sayer was dried over anhydrous mar%nesium sulfate, filtrated and concentrated. The resulting residue

was purified by sfticd g&f cofif én %@tgg%ﬁh\ﬁﬁ—’gji &3l sict INH Bilfea!gefS284 2350 mesh: ethyl

acetate- 665 (M+H) " .

Example 45 (8E,12E,14E)-7-((4-Cycloheptylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16, 20—
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 45)

o]

(‘NJLO

ON\)

CH

First Step

(8E,12E, 14E)-7-((4-Cycloheptylpiperazin-1-yl)carbonyl)oxy—
6-(l-ethoxyethoxy)-6,10,12,16, 20-pentamethyl-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (Compound 45-1)

O

|/\NJLO

<
OTES QN

0

OTES

To a solution of Compound 46-4 (8E,12E,14E)-6-(1-

ethoxyethoxy)-6,10,12,16,20-pentamethyl-7-(4-
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hexane, 1:1 to 4:1 to 9:1 to 1:0) to give the title compound (965 mg, 97%) as a colorless oil. ESI-MS
m/z 791(M+H)" Third Step (8E,12E,14E)-7-((4-Cycioheptyipiperazin-1-yi)carbonyi)oxy-
3,6,16,21-tetrahydroxy-6,10,12,16,20-pentamethyi-18,19- epoxytricosa-8,12,14-trien-11-oiide
(Compound 45) 178 29 SEPTEMBER 2006 O CNxO N JOH OH O O OH O OH To a solution of
Compound 45-2 (8E,12E,14E)-7-((4- cycioheptyipiperazin-1-yi)carboayl) ®BRGHV=ER0X3/@Mt0Xy)-

31621 rindiony.510420.20 penametyt 16.15; cpgryticess 82 yien L-plde (664 m

1.218 mmol) obtamned Iin second step’in a mixture of Gran:2- yl-Z-propanol=I:1 (22
mL) was added, pyrdiniym, pdoluenesulfonate (459 mig; 1.827 ming)), @ndithe steagtign nixture was
stirred at room temperature for 16 hours. The reaction mixture was diluted with ethyl acetate and
washed with iapzzquesussolitiontefsogiun tigarbenateaapd drine. The organic layer was dried over
anhydrous magnesium sulfate, filtrated and concentrated. The resulting residue was purified by silica
gel column techromarolraphy ¢Fuji(8ilysid, INH<Sikcagel 200 i 350 meédhdethybpwise 1-
acetate-hexane-methanol, 2:1:0 to 4:1:0 to _ _

cycloheptylpiperazine (462 mg, 2.51 mmol) and triethylamine

(513 mg, 5.02 mmol). Then, tetrahydrofuran (8 mL) was

added thereto, and the reaction mixture was stirred at room

temperature for 1.5 hours. The reaction mixture was

diluted with ethyl acetate and washed with an aqueous

solution of sodium bicarbonate and brine. The organic

layer was dried over anhydrous magnesium sulfate, filtrated

and concentrated. The resulting residue was purified by

silica gel column chromatography (Kanto silica gel 60N, 40

- 50 um; ethyl acetate-hexane, 1:9 to 1:4 to 1:3) to give

the title compound (1.455 g, 99%) as a colorless oil.

Second Step

(8E,12E, 14E)-7-((4-Cycloheptylpiperazin-1-yl)carbonyl)oxy—

6—(l-ethoxyethoxy)-3,16,21-trihydroxy-6,10,12,16,20-

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

(Compound 45-2)

0

o

Q/N\)

A solution of Compound 45-1 (8E,12E,14E)-7-((4-

cycloheptylpiperazin-1-yl)carbonyl)oxy—-6—-(l—-ethoxyethoxy)—
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99:0:1 to 98:0:1 to 97:0:1), and the crude fraction was concentrated. The resulting residue was
purified by silica gel column chromatography (Kanto silica gel 60N, 40 - 50 Jim;
methanol-dichioromethane, 1:29 to 1:19 to 1:17 to 1:14 to 1:9) to give the title compound (866 mg,
99%) as a colorless oil. 179 29 SEPTEMBER 2006 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=6. 8Hz) 0.90(3H,d,J=6.8Hz),0. 94(3H t,J=7.2H2),1.10-1.Z9(ZBFXAHMBER 2006

g3g|6b§5; (;I.( g g{?" g%g?élipfn%%%%ﬁi%l\] é—%z]) r%‘é s(triethylsiloxy) -

(1H,d,J= 10%'21@ RUI 379.6:1%2H2),5. 71{1H dd.J=10.0,s ge (1.454 ¢, 1.254
15.2Hz),5.87(1H,d,J=15. ) 6.13(1H,d,J=11.2Hz),6.52(1H,dd, J=11.2,15.2Hz}; ESI-MS m/z

719(M+H) " rmxaimplerta(Bis $2E A 46) < - (4 -AllyIpipesazinal- tetrahydrofuran (30 mL)
yl)carbonyl)oxy-6-(1-ethoxyethoxy)-3,16,21-trihydroxy- 6,10,12,16,
20-pentamethyl-18;09-epoxytrictsa-8,4 2 Adktiend dtrobide (Compoundds) OL rNx® OEE OH HO O 0
OH OH First Step (8E,12E,14E)-7-Acetoxy-6-hydr 6,10,12,16,20-pentamethyl- 3,16,

21- trls(trletﬁiﬁ&lﬁ%})‘l% Cl@%ﬁ&yﬁ?@dé’él@ﬂ 14: %rléh{ll %hée%@%ﬁ?pdﬁ?ﬂ 61976

dropwise thereto, and the reaction mixture was stirred at
room temperature for 1.5 hours. Tetrabutylammonium
fluoride (1.0 M tetrahydrofuran solution, 0.52 mL, 0.52
mmol) was further added dropwise, and the reaction mixture
was stirred at room temperature for two hours. The
reaction mixture was diluted with ethyl acetate and washed
with an aqueous solution of sodium bicarbonate and brine.
The organic layer was dried over anhydrous magnesium
sulfate, filtrated and concentrated. The resulting residue
was purified by silica gel column chromatography (Fuji
Silysia, NH Silica gel, 200 - 350 mesh; ethyl acetate-
hexane, 1:1 to 4:1 to 9:1 to 1:0) to give the title
compound (965 mg, 97%) as a colorless oil.

ESI-MS m/z 791 (M+H)"

Third Step

(8E,12E, 14E)-7-((4-Cycloheptylpiperazin-1-yl)carbonyl)oxy—
3,6,16,21-tetrahydroxy-6,10,12,16, 20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 45)
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1,0 OH OTES 0 O OTES OTES To a solution of (8€,12E,14E)-7-acetoxy-6,3,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide (100 mg, 0.18
mmol) in 180 29 SEPTEMBER 2006 dichioromethane (6 mL) were added N,N-dimethylaminopyridine
(221 mg, 1.8 mmoi) and chiorotriethyisilane (272 mg, 1.8 mmoi) at room temperature, and the
reaction mixture was stirred at the same temperature for 18 hours. The reaetianBHRxture Weas diluted
with ethyl acetate and washed with saturated aqueous solution of ammonium chloride and brine. The
organic layer was dried over anhydrous magnesium sulfate, filtrated and concentrated. The resulting
residue was purified by silica gel colum@ chromatography (Kanto silica gel 60N, 40 - 100 pm; ethyl
acetate:hexane=20:80) to give the-i ﬁ&@pound (159 mg, 98%) as a colorless oil. ESI-MS m/z

918(M+Na) . Second Step (8&.1 \,y,E)- -Aegioxy-6-(1-ethoxyethoxy)-6,10,12,16,20- pentamethyi-3,
16, 21-tris(triethyisiloxy)-18 @ poxytri
0

,12,14-trien-11-olide (Compound 46-2) 0 OTES OfO
OTES OH

To a solution of Compound 45-2 (8E,12E,14E)-7-((4-
cycloheptylpiperazin-1-yl)carbonyl)oxy—-6—-(l-ethoxyethoxy) -
3,16,21-trihydroxy-6,10,12,16, 20-pentamethyl-18, 19—
epoxytricosa-8,12,14-trien-11-o0lide (964 mg, 1.218 mmol)
obtained in the second step in a mixture of
tetrahydrofuran:2-methyl-2-propanol=1:1 (22 mL) was added
pyridinium p-toluenesulfonate (459 mg, 1.827 mmol), and the
reaction mixture was stirred at room temperature for 16
hours. The reaction mixture was diluted with ethyl acetate
and washed with an aqueous solution of sodium bicarbonate
and brine. The organic layer was dried over anhydrous
magnesium sulfate, filtrated and concentrated. The
resulting residue was purified by silica gel column
chromatography (Fuji Silysia, NH Silica gel, 200 to 350
mesh; ethyl acetate-hexane-methanol, 2:1:0 to 4:1:0 to
99:0:1 to 98:0:1 to 97:0:1), and the crude fraction was
concentrated. The resulting residue was purified by silica
gel column chromatography (Kanto silica gel 60N, 40 - 50
Um; methanol-dichloromethane, 1:29 to 1:19 to 1:17 to 1:14
to 1:9) to give the title compound (866 mg, 99%) as a

colorless oil.
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OTES To a solution of Compound 46-1 (8E,12E,14E)-7-acetoxy-
6-hydroxy-6,10,12,16,20-pentamethyi-3,16,21- tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (1.6 g, 1.8 mmoi) obtained in the first step in dichioromethane (35 mL) were added ethyl vinyl
ether (2.6 g, 36 mmoi) and pyridinium p-toluenesulfonate (22 mg, 89 pmol) 181 29 SEPTEMBER
2006 at room temperature, and the resulting mixture was stirred at the stRg faperatiredor 19

hours. The f%?ﬁyﬁﬂ rgixtucrgrvl\ll%s Q@ﬁhSB V\Zligb%ﬁg&urgtgﬁ% a u_e?gl;gssé)l}:%lfén d%fgsggitgﬁzc?icarbonate

and brine. The_organlc‘p I%yer was dried over anhydrous maghés ltrated and ¢oncentrated.

The resulting residiie was pyrified by silisa gel celusmn; chromatography (<anta silica gel 69N, 40 - 100
pm; ethyl acetate:hexane=10:90) to give the title compound (1.6 g, 93%) as a colorless oil. ESI-MS

m/z 990(M+(\a), b birgd Step {8E 2 E314 )y 6-£1-Ethoxyrthexy) - hydrezy-6, 20,12 4.6:20-
pentamethyi-3, 16, 21-tris(triethyisiloxy)-18,19- epoxytricosa-8,12,14-trien-11-olide (Compound 46-3)
OH OEE OTE® 0300 OH8) 0FESTe Cohigdunt) 46-298E11HR2E 14E)-7-ad8tox>6 (8-

(1H,d,J=10.8Hz),5.57(1H,dd,J=9.6,15.2Hz),5.71(1H,dd, J=10.0,
15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,
J=11.2,15.2Hz); ESI-MS m/z 719 (M+H)".

Example 46 (8E,12E,14E)-7-((4-Allylpiperazin-1-
yl)carbonyl)oxy—-6—-(l-ethoxyethoxy)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl1-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 46)

First Step
(8E,12E,14E)-7-Acetoxy-6-hydroxy-6,10,12,16,20-pentamethyl-
3,16,21-tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-

trien-11-olide (Compound 46-1)

OTES

To a solution of (8E,12E,14E)-7-acetoxy-6,3,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (100 mg, 0.18 mmol) in
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ethoxyethoxy)-6,10,12,16,20-pentamethyi-3,16,21-
tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14-trien-11 olide (1.6 g, 1.7 mmol) obtained in the second
step was added guanidine/guanidine nitrate (41 mL, 0.2M dichloromethane:methanol=10:90 solution)
at room temperature, followed by stirring at the same temperature for three hours. The reaction
mixture was diluted with 182 29 SEPTEMBER 2006 ethyl acetate aritPwashkadvithra gatQfated

agueous solution. of ammonium ci-gori and brine. . The organic layer was_dried over. anhydrous
magnesiumdéu(ﬁ?i]fa]ﬁtrpaetté And on{:ng tré%%é.e—rr?g ?eeﬁjltﬁg%:e%f ueetv}\}f;%rﬂﬁﬂgg %f/ls%fgéegel column

chromatography (Kantosilica,gel 60N, 49 100, Jirp;ethy}, agetate:hexanes20:80) tg give the title
compound (1.3 g, 84%) as a colorless oil. ESI-MS m/z 948(M+Na)". Fourth Step

(8E,12E,14fupr61(L-BEthoxyethoxypd 01216, 20pentamethyt-act ion mixture was
7-(4-nitrophenoxy)carboxy-3,16,21-tris(triethyisiloxy)- 18,19-epoxytricosa-8,12,14-trien-11-olide
(Compounds46-4y &2N0  010cOEENMO TESDD- 2 1010F ESC O TES Toua solutidh of Coawgourd 46-3
(8E,12E,14E)-6-(1- ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyi-3,16,21-
tris(triethyisfloX) e 1 G2 poRytic oS4 871, T4 fidng jacetate and washed with

saturated aqueous solution of ammonium chloride and brine.
The organic layer was dried over anhydrous magnesium
sulfate, filtrated and concentrated. The resulting residue
was purified by silica gel column chromatography (Kanto
silica gel 60N, 40 - 100 um; ethyl acetate:hexane=20:80) to
give the title compound (159 mg, 98%) as a colorless oil.
ESI-MS m/z 918 (M+Na) .

Second Step
(8E,12E,14E)-7-Acetoxy—-6—-(l-ethoxyethoxy)-6,10,12,16,20-
pentamethyl-3,16,21-tris(triethylsiloxy)-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 46-2)

To a solution of Compound 46-1 (8E,12E,14E)-7-acetoxy-
6-hydroxy-6,10,12,16, 20-pentamethyl-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (1.6 g, 1.8 mmol) obtained in the first step in
dichloromethane (35 mL) were added ethyl vinyl ether (2.6 g,

36 mmol) and pyridinium p-toluenesulfonate (22 mg, 89 Umol)
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olide (1.3 g, 1.4 mmol) obtained in the third step in dichioromethane (30 mL) were added triethylamine
(826 mg, 8.2 mmol), N,N-dimethylaminopyridine (831 mg, 6.8 mmol) and 4-nitrophenyi chioroformate
(823 mg, 4.1 mmol) at room temperature, and the resulting mixture was stirred at the same
temperature for 1.5 hours. The reaction mixture was 183 29 SEPTEMBER 2006 diluted with
dichioromethane and washed with a saturated aqueous solution of a2¥moRRNTBRIORIdE 04 Saturated
aqueous sggﬂongfsgggnggg §¥Qaﬂ3§ dbﬁ?ergg% g¥%ﬂc£a¥%ag%sggedov§2%n ydrous
magnesium sulf%t?e,r?iltratea and conéentrated. The rest ting residue was purlﬁe(ﬂ)y sifica gel column
chromatography gKantg silica.gel SON, 40, - £00 pna; ethylacetatehexane=10:90) 19 give,the title
compound (1.4 g, 97%) as a colorless oil. ESI-MS m/z 1114(M+Na) . Fifth Step

(8E,12E,14&)7 -((4-Allyipiperarinal -yhearbonyidorysd<€dus solution of sodium
ethoxyethoxy)-6,10,12,16,20-pentamethyi-3,16,21-
tris(triethyisitoxd k819 epordicbsa-8s1-2, 14 tgerp1davlide (Gompound 46:5)<0rXRROEE OTES 0
0~OOTES OTES'R)asoMﬂonofComEoumj464 8E,12E,14E)-6-(1-

anhydrous magnesium sulfate, filtrated and concentrated.
The resulting residue was purified by silica gel column
chromatography (Kanto silica gel 60N, 40 - 100 um; ethyl
acetate:hexane=10:90) to give the title compound (1.6 g,
93%) as a colorless oil.

ESI-MS m/z 990 (M+Na) .

Third Step
(8E,12E,14E)-6—-(1-Ethoxyethoxy)-7-hydroxy-6,10,12,16, 20—
pentamethyl-3,16,21-tris(triethylsiloxy)-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 46-3)

To Compound 46-2 (8E,12E,14E)-7-acetoxy—-6—-(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (1.6 g, 1.7 mmol) obtained in the second step was
added guanidine/guanidine nitrate (41 mL, 0.2M
dichloromethane:methanol=10:90 solution) at room
temperature, followed by stirring at the same temperature

for three hours. The reaction mixture was diluted with
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ethoxyethoxy)-6,10,12,16,20-pentamethyi-7-(4- nitrophenoxy)carboxy-3,16,21-tris(triethyisiloxy)-18,19-
epoxytricosa-8,12,14-trien-11-olide (37 mg, 34 pmol) obtained in the fourth step in tetrahydrofuran (2
mL) were added triethylamine (14 mg, 0.14 mmoi) and allyipiperazine (8.5 mg, 68 pmol) at room
temperature, and the resulting mixture was stirred at the same temperature for 1.5 hours. 184 29
SEPTEMBER 2006 The reaction mixture was diluted with ethyl acetate &t Twasherl Widly & saturated
aqueous soéutt'on of sodiur‘g1 bigarcpovpaati}ggg bri g. The O{%%nai% layer was dried mgertanhydrous

magnesium su Péjfe,afﬁt?att% “and concentrated. The <F‘esstﬁ'tlng fesi uea\%g(p))ltljﬁfieséD 95?1%3 gel column

chromatogrgphy, (Kapio silica-gel 60N 4041Q0-prk. ethyhacetate:hexanes30.70) ta. give the title
compound (28 mg, 77%) as a colorless oil. ESI-MS m/z 1078(M+H)". Sixth Step

(8E,12E,14E)-7({4-ANyipiperazinrbygcarbgnyigaxymb<llfate, filtrated and
ethoxyethoxy)-3,16,21-trihydroxy-6,10,12,16,20-pentamethyi-
18,19-epoxytwicosa-8rEx ¢4-trieri-1¢ -clideyCommeburelsd6) e GRxCQPOEEL G4 D GIQECOH To a
solution of Compound 46-5 (8E,12E,14E)-7-((4- aIIyiEiperazin-1-yi)carbon{%)oxi/-6-(1-ethoxyethoxy)-

gel column chromatography (Kanto silica gel 60N, 40 - 100

Um; ethyl acetate:hexane=20:80) to give the title compound

(1.3 g, 84%) as a colorless oil.

ESI-MS m/z 948 (M+Na) .

Fourth Step

(8E,12E,14E)-6—-(1-Ethoxyethoxy)-6,10,12,16, 20-pentamethyl-

7-(4-nitrophenoxy)carboxy-3,16,21-tris(triethylsiloxy) -

18,19-epoxytricosa—-8,12,14-trien-11-o0lide (Compound 46-4)

OTES

To a solution of Compound 46-3 (8E,12E,14E)-6-(1-
ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (1.3 g, 1.4 mmol) obtained in the third step in
dichloromethane (30 mL) were added triethylamine (826 mg,
8.2 mmol), N,N-dimethylaminopyridine (831 mg, 6.8 mmol) and
4-nitrophenyl chloroformate (823 mg, 4.1 mmol) at room
temperature, and the resulting mixture was stirred at the

same temperature for 1.5 hours. The reaction mixture was

183



6,10,12,16, 20-pentamethyi-3,16,21-tris(triethyisiloxy)- 18,19-epoxytricosa-8,12,14-trien-11-olide (26

mg, 24 pmol) obtained in the fifth step in tetrahydrofuran (2.5 mL) was added tetrabutylammonium

fluoride (79 RL, 1.0 M tetrahydrofuran solution) at room temperature, and this mixture was stirred at

the same temperature for three hours. The reaction mixture was diluted with ethyl acetate and 185 29

SEPTEMBER 2006 washed with a saturated aqueous solution of sodiuns bicary®idate anddrine. The

organic Iay%{ivya? gdqed over nhl){%rous mggnesium %_.Hfate, filtrated a}pdaconcentra?edd The resulting
[

residue was purlll bgll\]%hln Iayle(f C (r)é:rﬁrélteogrgﬁhey a:rhjl ﬁﬁ/SsPae,?\lﬁél Ica geﬁ ?Dtiéltre?

methanol:dichlorgmethanes:%7) 18 give thefitle.compeynd; {13 mg, 43%)as8 a colprlessOil. 1H-NMR
Spectrum (CD30D,400MHz) 5(ppm): 0.85-0.90(6H,m),0. 94

(3H,t,J=7.6H2), 11 2h 680t 1)1 k7 ¥(Bths)ob 86l ddd=Rine. The organic
7.6Hz),2.38-2.62(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,
J=2.0,6.0HZ}R3OB(2H 8, 36, 4H 23 A3 BRY7H,M)B. 76885 ium sulfate, filtrated
(1H,m),4.94-5.14(3H,m),5.16-5.26(2H,m),5.56(1H,dd,J=10.0, -

15.6Hz),5. 705 89 G31F fD 6 23A%, d,JE10. 815 6 53@AM, 4G S 321687 38 I ESRMPM/z 735(M+H) .

Example 47§1 l,lZE,lgF)-g@-ﬁ(ﬁ;ﬂAllyl i eragjcno-l- Qc rbon Q%@/O-S,SG G,gl-tetr h xy-9010,12,16,20-
pentamethy?—%,f@eﬁoxytncosa—g,1%49%%-%%05%3 (@émpoundi 319) 0 I%EO%SW’
— 100 um; ethyl acetate:hexane=10:90) to give the title
compound (1.4 g, 97%) as a colorless oil.
ESI-MS m/z 1114 (M+Na)".
Fifth Step
(8E,12E,14E)-7-((4-Allylpiperazin-1-yl)carbonyl)oxy-6—-(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-

olide (Compound 46-5)

OTES

To a solution of Compound 46-4 (8E,12E,14E)-6-(1-
ethoxyethoxy)-6,10,12,16,20-pentamethyl-7-(4-
nitrophenoxy)carboxy-3,16,21-tris(triethylsiloxy)-18,19-
epoxytricosa-8,12,1l4-trien-11-olide (37 mg, 34 Umol)
obtained in the fourth step in tetrahydrofuran (2 mL) were
added triethylamine (14 mg, 0.14 mmol) and allylpiperazine

(8.5 mg, 68 Umol) at room temperature, and the resulting

mixture was stirred at the same temperature for 1.5 hours.
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OHO0 O 0OH OH To Compound 46 (8E,12E,14E)-7-((4-allylpiperazin-I-
yl)carbonyl)oxy-6-(1-ethoxyethoxy)-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien- 11-olide (8.7 mg, 12 pmol) obtained in
Example 46 was added 186 29 SEPTEMBER 2006 a solution of pyridinium p-toluenesulfonate (3.3
mg, 13 mol) in a mixture of tetrahydrofuran:2-methyl-2- propanol=1:2 $1 &HD) &ENEGR temperature, and
the reaction. mixture was stirred at the same temperature for 17 hours. The reaction mixture was
concentrat(relrd}.1 erhﬁeragulﬁﬁél residue was %arif%rgﬁé?h#nvfalge}} c%ggr%gtoeb?g%ﬁ%&uﬁp ilysia, NH Silica
gel Plate; methano|:djchlgromethane=3:23) to.give the title gompound (5,5 Mg, 70%) as a colorless
oil. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8H2z),
0.90(3H,d,J568H2)h 4Bt hd=H2Hzy 1.21(88,59)A343H,S)ayer was dried over
1.22-1.68(8H,m),1.78(3H,s),1.86(1H,dd,J=2.4,7.6Hz),2.38-
2.46(4H,m) 2n48-2B0{SHIMY 2 BY{LH, del I 208, OH2),2189-ed and concentrated.
(1H,dt,J=2.0,5.6Hz),3.04(2H,d,J=6.8Hz),3.42-3.64(SH,m), o
3.74-3.82(1H M) 5211 H1d =9 BR2Y 506{1R, Y= 10.8F2) Py silica gel column
5.16-5.26(2H,m),5.57(1H,dd,J=10.0,15.6Hz),5.71(1H,dd,J=9.6, )
15.2Hz),5.8;?%%@("2’14’,%?&%(1Fﬁ&ﬁtzﬁl?z]r}zl)%%é’ e(?H’?]é@‘,azff.27151.§|9z}}rf5'5|‘3§9|§3’r%/z 663(M+H)".
Example 48, (8, 128 M4E)7:(448.77Bimethyis2.6:0¢tadien; dvi)niperazinslrysarbenyi)
oxy-3,6,16,21-tetrahydroxy-

77%) as a colorless oil.

ESI-MS m/z 1078 (M+H) " .

Sixth Step
(8E,12E,14E)-7-((4-Allylpiperazin-1-yl)carbonyl)oxy-6-(1-
ethoxyethoxy)-3,16,21-trihydroxy-6,10,12,16, 20-pentamethyl-

18,19-epoxytricosa-8,12,14-trien-11-o0lide (Compound 46)

To a solution of Compound 46-5 (8E,12E,14E)-7-((4-
allylpiperazin-1-yl)carbonyl)oxy-6—-(l-ethoxyethoxy) -
6,10,12,16,20-pentamethyl-3,16,21-tris(triethylsiloxy)—
18,19-epoxytricosa-8,12,14-trien-11-olide (26 mg, 24 Mmol)
obtained in the fifth step in tetrahydrofuran (2.5 mL) was
added tetrabutylammonium fluoride (79 UL, 1.0 M
tetrahydrofuran solution) at room temperature, and this
mixture was stirred at the same temperature for three hours.

The reaction mixture was diluted with ethyl acetate and
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6,10,12,16, 20-pentamethyi-18,19-epoxytricosa-8,12,14-trien- 11-olide (Compound 48) 0 X N~

I~ OH

OH O O OH OH 187 29 SEPTEMBER 2006 The title compound (a colorless oil) was synthesized by
a similar method as described for Examples 46 and 47. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):

0.89(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.21(3H,s),1.34(3H,s),

1.24-1.68(8H,m),1.60(3H,s),1.66(6H,s),1. 77(3H s),1.86(1H,dd,

J=5.6,14.0Hz) 0246 24826

a2 onaine s e s e

(2H,d,J=6.8k12) 3.42,3.84(SEM) 8,753 82(%'?!@)@%78
J=10.0Hz),5.02-5.12(2H,m),5.24(1H,1,J=7.2Hz),5.5

29 SEPTEMBER 2006

é)gsﬂ_fzci u&éon of sodium

§§U$dlayer was dried over
1H,dd,

J=10.0,15.2H#);a 72(1H,6d,d78 Hi U 2ktz), 5 B7€ ) H i Jxk%2H3),and concentrated.
6.14(1H,d,J=11.2Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 760(M+H)". Example 49

(8E,12E,14E)-3, 6,26 21t Teteammiraxii 6, 10,3 21016, 20-pedtarvethpi 7-(Uapentylpiperazin-1-

yI)carbonyI)oxy 18,19-epox trlcosa 8,12,14-trien-11-olide
C romatograp Fujl Slly51a, NH Si

methanol:dichloromethane=5:95)

as a colorless oil.

o

o

72

(13 mg, )

'H-NMR Spectrum (CDs0D, 400MHz)

(3H,t,JdJ=7.6Hz),1.12-1.68(20H, m),

7.6Hz),2.38-2.62(7H,m),

J=2.0,6.0Hz),3.03(2H,d,J=6.4Hz),

G

o (ppm) :
1.78(3H, s),
2.67(1H,dd,J=2.4,8.0Hz),
3.44-3.62(7H,m),

5.16-5.26 (2H, m),

.ompound 49) 0 NON) x0-1 OHO0 11
ica gel Plate;

to give the title compound

0.85-0.90(6H,m),0.94
1.86(1H,dd,J=2.4,
2.89(1H,dt,
3.76-3.84
5.56 (1H,dd,J=10.0,

,6.53(1H,dd,

(1H,m),4.94-5.14(3H,m),
15.6Hz),5.70-5.82(3H,m),6.13(1H,d,J=10.8Hz)
J=10.8, 15.2Hz); ESI-MS m/z 735(M+H)"

Example 47 (8E, 12E,14E)-7-

((4-Allylpiperazin-1-

yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-

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

(Compound 47)

(8E,12E, 14E) -

To Compound 46

yl)carbonyl)oxy—-6—-(l-ethoxyethoxy)

-((4-allylpiperazin-1-

-3,16,21-trihydroxy-

6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-

ll-olide (8.7 mg, 12 pmol)

186

obtained in Example 46 was added



O OH OH The title compound (a colorless oil) was synthesized by a similar method as described for
Examples 46 and 47. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=7.2Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.21(3H,s),1.22-1.68
(20H,m),1.77(3H,s),1.86(1H,dd,J=5.6,13.7Hz),2.32-2.60(9H,m),
2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=1.6,5.6Hz),3.40-3.70 188 29 SEPTEMBEREF)0H) 06

SH,m),3.74-3,82(1H.m),4.93(1H.d,J=9.6Hz),5.06(1H,d.J=
0,812} £ 0 SETb 5 A6 B T B ool fopgpnace (33 mg, 13

5-87(1H’d%f&§1 H2),6.13(1H,dJ72-2442),6.53C 1, dd JE 108, .15.2H7); ESIMS m/z 693(M+H)".

Example 50 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-7-

(((1S,4S)-5quseprapyliz b-diazabigycjo[22. Tbeptane@dperature, and the reaction
yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19- epoxytricosa-8,12,14-trien-11-olide (Compound 50)
0 NxO OHMOHtO@ OH OHtThe tite edmpbeand fareolotless bilywas synthesizedoby a.similar
method as described for Examples 46 and 47. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=8BHH2 U-96(BH A =8 BHZJ D 0SB CIL7.2HZ 1 1.06 114 2161 ) 1. 18-

1.68(16H,m),1.78(3H,s),1.86(1H,dd,J=5.7,13.7Hz),2.47-2.6 .

(7 m)2 ST T3 4 O 2 BoL0 A 1 6 i) o 05 er=coszaphy (7
Silysia, NH Silica gel Plate;
methanol:dichloromethane=5:95) to give the title compound
(5.5 mg, 70%) as a colorless oil.

'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.21(3H,s),1.34(3H,s),
1.22-1.68(8H,m),1.78(3H,s),1.86(1H,dd,J=2.4,7.6Hz),2.38-
2.46(4H,m),2.48-2.60(3H,m),2.67(1H,dd,J=2.0,8.0Hz),2.89
(1H,dt,J=2.0,5.6Hz),3.04(2H,d,J=6.8Hz),3.42-3.64(5H, m),
3.74-3.82(1H,m),4.92(1H,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),
5.16-5.26(2H,m),5.57(1H,dd,J=10.0,15.6Hz),5.71(1H,dd, J=9.6,
15.2Hz),5.82-5.92(2H,m),6.13(1H,d,J=11.2Hz),6.53
(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 663 (M+H)".

Example 48 (8E,12E,14E)-7-((4-(3, 7-Dimethyl-2,6-octadien-
l-yl)piperazin-1-yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-
11-olide (Compound 48)

1
N oOH

D g

187



(1H,t,J=10.0Hz),3.19(1H,dd,J=2.4,10.8Hz),3.48-3.68(2H,m),
3.78(1H,brs),4.92(1H,d,J=9.6Hz),5.06(1H,d,J=10.4Hz),5.58
(1H,dd,J=9.6,15.2Hz),5.68-5.78(1H,m),5.87(1H,d,J=15.2Hz),
6.13(1H,d,J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 677(M+H) . Example 51
(8E,12E,14E)-3,6,16,21-Tetrahydroxy- 6,10,12,16,20-pentamethyl-7-2@-(EEmeimMpRb e nd-
yl)piperazin-1-yl)carbonyl) -18,19-epoxytricosa-8,12,14 189.29 SEPTEMBER 2006 _trien-11-olide
(Compound 51) O?éﬁl g%ﬁ ﬁ%%of%}léo %HCI%]S% eeg’osmﬁéuﬁd Waagolgﬁgs%s{? Sif)lvegé synthesized
by a similarethod as;described:fonExample.3. LHNMR Spectim (CD3QP.400Mkz) 5(ppm):
0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.21(3H,s),1.34(3H,s),
1.24-1.64(8H,m)VR6 BEELS) L 5 (@1 8)11, Z0(BHES)) 1.86(Had, 0.89 (3H,d, J=6.4Hz),
J=5.6,14.0Hz),2.38-2.48(4H,m),2.50-2.53(2H,m),2.54-2.62

(1H,m),2.6 Q1R =2 4B:0 HZ,2)8 9 1 R4t 3+2t0,6:0HZHR.D01 - 21 (3H, s) , 1. 34 (3H, s),
(2H,d,J=6.8Hz),3.42-3.66(SH,m),3.74-3.82(1H,m),4.93(1H,d,

J=9.6Hz),5.b6¢1H,H; A 0°414%)) 5. 2501H £ 526 BHY) S5 K, L - /7 (3H,s), 1. 86 (1H, dd,

J=10.0,15.§J—|_z%,57 %I—&%df_[:g6 @gH% B7(1H, J=]§_. H )66 B
6.13(1H,d,J%1 4?4;1) " 53(LH, dfﬁjil .8]?5? N esin r%/zZI ST Z Exénimé 2
(8E,12E,14F)3,6,16 21 Fetiahygioxy: 6,140,426, 20-persamethyl- 75(mospholingd-y)earponyl)oxy-
18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 52)
(2H,d,J=6.8Hz),3.42-3.64(5H,m),3.75-3.82(1H,m),4.93(1H,d,
J=10.0Hz),5.02-5.12(2H,m),5.24(1H,t,J=7.2Hz),5.57(1H,dd,
J=10.0,15.2Hz),5.72(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),
6.14(1H,d,J=11.2Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z
760 (M+H) "
Example 49 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-( (4-pentylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 49)

b
N oOH

PN\

The title compound (a colorless o0il) was synthesized
by a similar method as described for Examples 46 and 47.
TH-NMR Spectrum (CD3;0OD, 400MHz) O (ppm): 0.89(3H,d,J=7.2Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.21(3H,s),1.22-1.68
(20H,m),1.77(3H,s),1.86(1H,dd,J=5.6,13.7Hz),2.32-2.60(9H, m),

2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=1.6,5.6Hz),3.40-3.70
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0 ~J OH OH O O OH O OH The title compound (a colorless oil) was synthesized by a similar
method as described for Example 3. 190 29 SEPTEMBER 2006 1H-NMR Spectrum
(CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8H2z),
0.90(3H,d,J=7.2Hz),0.93(3H,t,J=7.2Hz),1.21(3H,s),1.34(3H,s),
1.24-1.70(8H,m),1.78(3H,s),1.86(1H,dd,J=5.6,14.0Hz),2.50- 29 SEPTEMBER 2006

3 S6(SH ) 5613 (i) ATRL S WA 0y 4 DRI oL £ 506 (11,3, -

J= 96HZ)5P@C§ﬁ9J#i%ﬁﬂ%h5é§$&¢?63819§)é%2ﬁ2%5i?1ﬂ.dd -10.8,15.2Hz),
(1H.dd.J=9.6 15 6H2} 2.87(LH.d J=18. 2H2) 6.13(1H.d =10 8Hz) & 53(1H.dd.I=10 8, 15. 2Hz):

ESI-MS m/z646(M-+N\a), J-Exanmple b3d8E2E; 14E)F3%6, 26,21 ; Bateahynoxys /(40 . 8,
isopropylhomopiperazin-1-yl)carbonyl)oxy-6, 10,12,16,20-

pentamethyl-182Ez&poXiircdta-8,42, kL fier:H)-olide (Compound 53) O ~N NAO OH 0 O OH OH
The title compound (a colorless oil) was synthesized b a similar method as described for Example 3.

1H-NMR Specdftin (ch3oD! 460Ntz 5¢spmy: (ﬁsé(% 4 3L ydroxy—7-
0-90(3H,d.J ((_3 81"§Z)4Os?4(53"l1ts%pzc§§§l 1945@513251%??%2310 [2.2.1]heptan-2-

yl)carbonyl)oxy-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 50)

The title compound (a colorless oil) was synthesized
by a similar method as described for Examples 46 and 47.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.06-1.12(6H,m),1.18-
1.68(16H,m),1.78(3H,s),1.86(1H,dd,J=5.7,13.7Hz),2.47-2.62
(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,6.4Hz),3.05
(l1H,t,J=10.0Hz),3.19(1H,dd,J=2.4,10.8Hz),3.48-3.68(2H,m),
3.78(1H,brs),4.92(1H,d,J=9.6Hz),5.06(1H,d,J=10.4Hz),5.58
(lH,dd,J=9.6,15.2Hz),5.68-5.78(1H,m),5.87(1H,d,J=15.2Hz),
6.13(1H,d,J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z
677 (M+H) "
Example 51 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-((4-(3-methyl-2-buten-1-

yl)piperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-
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1.23(3H,s),1.23-1.69(9H,m),1.34(3H,s),1.77(3H,s),1.77-1.90
(2H,m),2.47-2.76(8H,m),2.84-2.98(2H,m),3.42-3.68(SH,m),
3.74-3.82(1H,m),4.94(1H,d,J=9.6Hz),5.05(1H,d,J=10.8Hz),5.57
(1H,dd,J=9.6,15.6Hz),5.73(1H,dd,J=9.6,15.6Hz),5.87(1H,d,
J=15.6Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,J=11.2,15.6Hz); ESI-MS n/2BTMBER . 200029
SEPTEMBER 2006, Example 54 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-7-((4-
isobutylhon%orp%ggra%ﬁff-@ %rb%égmgfy98%1%?i ,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 54) 0 'J~,N NxO OH OH0 O O
OH OH The title compound (a colorless oil) was synthe‘s.izjéd by a similar method as described for
Example 3. 1H-NMR Spectrum (CD30D,400M - ohgF" .97(15H,m),
1.23(3H,s),1.23-1.69(10H,m),1.34(3H,s),1,.77(3Hs),1.69<
1.90(2H,m),2.23(2H,d,J=6.8Hz),2.50-2, 7Q(8 8 d
J=2.0,6.0Hz),3.43-3.66(SH,m),3.74-3.82(1H,m) A4 (1H,d,J=
10.0Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=9.6,15.6Hz),5.73

(1H,dd,J=9.6,15.6 z%l,5.87( H,d,J=15.6H2),6.13(1H,d,J= 11.2Hz7),6.52(1H,dd,J=11.2,15.6H2);
ESI-MS m/z 693(@ )‘t.léx}aemﬁl%m%? g1 E,léﬁzj)f“ﬁjﬁ?s SR} ORI PetEd 243

(CyclopentylmethyhhomopiperazinslryRcahonyhertd for Example 3.

'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.21(3H,s),1.34(3H, s),
1.24-1.64(8H,m),1.67(3H,s),1.75(3H,s),1.77(3H,s),1.86(1H,dd,
J=5.6,14.0Hz),2.38-2.48(4H,m),2.50-2.53(2H,m),2.54-2.62
(l1H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.0,6.0Hz),3.00
(2H,d,J=6.8Hz),3.42-3.66(5H,m),3.74-3.82(1H,m),4.93(1H,d,
J=9.6Hz),5.06(1H,d,J=10.4Hz),5.25(1H,t,J=6.8Hz),5.57(1H,dd,
J=10.0,15.2Hz),5.71(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),
6.13(1H,d,J=10.4Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z
691 (M+H) ".

Example 52 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-( (morpholin-4-yl)carbonyl)oxy—

18,19-epoxytricosa-8,12,14-trien-11-o0lide (Compound 52)

The title compound (a colorless o0il) was synthesized

by a similar method as described for Example 3.
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3,6,16,21-tetrahydroxy-6,10,12,16,20-pentamethyl-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compound 55) 0 N NCO OH OH O O O OH OH The title compound (a colorless oil) was
synthesized 192 29 SEPTEMBER 2006 by a similar method as described for Example 3. 1H-NMR
Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.4H2z),

0.90(3H,d,J=6.8Hz),0.94(3H, t J=7.2Hz),1.15-2.20(20H,m),1.23 29 SEPTEMBER 2006

(3.9 13U QY O ZAAGIITHDZISRIL) - 089 (38,9, 9=6. 582,

(1H,d,J=9.6512) 5 Q7(1H, %Jvl(éﬁ 8 5973(%'141%33&6 18i2h2), 21 (31,s),1.34(3H, s),
5.73(1H,dd,J=9. 6 15. GHZ) 5. 87(1H, ,J=15. 6HZ ,6.13(1H,d, J=10. 8HZ) 6. 52(1H dd J= 10 8,15.6Hz);

ESI-MS m/z 729(M+HY . &xample 569881 25, 14ERT ((N:((38)-1=Bthy|pyarotidiny3-2 . 50-
yl)-N-methylcarbamoyloxy)-3,6,16,21-tetrahydroxy- 6,10,12,16,
20-pentameéthyl21& B9 repoXytricd$8-8]12, 4 4rién-31. L-Blide COMpaduAd 66) 0m>»NNA4O OH Me OH 0

"06 O OH OH
.56 (5H,m),3.58-3.68(4H,m),3.76-3.82(1H,m),4.95(1H,d,

J=9.6Hz),5.06(1H,d,J=10.4Hz),5.58(1H,dd,J=10.0,15.2Hz),5.72
(l1H,dd,J=9.6,15.6Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 646 (M+Na)"
Example 53 (8E,12E,14E)-3,6,16,21-Tetrahydroxy—-7—-( (4-
isopropylhomopiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 53)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.04(6H,d,J=6.4Hz),
1.23(3H,s),1.23-1.69(9H,m),1.34(3H,s),1.77(3H,s),1.77-1.90
(2H,m) ,2.47-2.76(8H,m),2.84-2.98(2H,m),3.42-3.68(5H, m),
3.74-3.82(1H,m),4.94(1H,d,J=9.6Hz),5.05(1H,d,J=10.8Hz),5.57
(lH,dd,J=9.6,15.6Hz),5.73(1H,dd,J=9.6,15.6Hz),5.87(1H,d,
J=15.6Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,J=11.2,15.6Hz);

ESI-MS m/z 679 (M+H)"
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The title compound (a colorless oil) was synthesized by a similar method as described for Example 3.
1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.12(3H,t,J=7.6Hz),
1.23(3H,s),1.23-1.70(9H,m),1.34(3H,s),1.77(3H,s),1.86

(1H,dd,J=5.2,14.0Hz),2.08-2.22(1H, m) 2. 38 2 90(11H,m),2.90 (3H ) B.28ITEIEFR cavéied with

CD30D),3. 3, 4.87-4.93 ith H20),5.06(1H.d,
g eI R s st A R R

5.87(1H,d,JF éékﬁl@l%%%hgéré}%ﬂzﬂ 6@%@5&% 71125393 200SERTEMBER 2006 15.6Hz);
ESI-MS m/z 665(M+H) . Example 57 (8E,12E,14E)-7 ((4y

(Cyclobutylmetiydihomopiparaziml-yhearponyhexy-8, 12, 14-trien-11-olide
3,6,16,21-tetrahydroxy-6,10,12,16,20-pentamethyl-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compound(57rpcyn®H 40H O O OH OH The title compound (a colorless oil) was synthesized by a
similar method as described for Example 3. 1H- NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(6H,d,J=6.8Hz), 0.94(3H,t,J=7.2Hz),1.23(3 2301 96(16H,m),1.34(3H,s),
1.77(3H,s),2.02-2.12(2H,m),2.50-2.64(8H,m),2 7 2I—Pna)),
2.86-2.92(1H,m),3.40-3.68(5H,m),3.75-3.82(1H, m)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.87-0.97(15H,m),
1.23(3H,s),1.23-1.69(10H,m),1.34(3H,s),1.77(3H,s),1.69-
1.90(2H,m),2.23(2H,d,J=6.8Hz),2.50-2.70(8H,m),2.89(1H,dt,
J=2.0,6.0Hz),3.43-3.66(5H,m),3.74-3.82(1H,m),4.94(1H,d, Jd=
10.0Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=9.6,15.6Hz),5.73
(l1H,dd,J=9.6,15.6Hz),5.87(1H,d,J=15.6Hz),6.13(1H,d, d=
11.2Hz),6.52(1H,dd,J=11.2,15.6Hz); ESI-MS m/z 693 (M+H)"
Example 55 (8E,12E,14E)-7—-((4-
(Cyclopentylmethyl)homopiperazin-1-yl)carbonyl)oxy—
3,6,16,21-tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 55)

The title compound (a colorless o0il) was synthesized
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J=9.6Hz),5.07(1H,d,J=10.8Hz),5.57(1H,dd,J=9.6,15.2Hz),5.72
(1H,dd,J=9.6,15.6Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d, J=10.8Hz),6.52(1H,dd,J=10.8,15.2Hz); ESI-MS
m/z 705(M+H)". Example 58 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-(((2S)-2-((pyrrolidin-I-
yl)methyl)pyrrolidin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-triéf- 13EqideEampowrtd 58)
CN1O CN OH 9 (S)il 91%? r?eH %gé ngsglgTEQ/li.EBDEelﬁ 2?(96 'E[he titl ecogmound (a colorless oil) was
synthesize Igy 3 similar methodtas eS&ribed for xample 5. TANW Spéctrum (CD30D,400MHz)
5(ppm): 0 893k J=0,8H2),0 BB A SN 10288 BR0R, 36741 1.23
(3H,s),1.34(3H,s),1.77(3H,s),2.38-2.70(10H,m),2.85-2.

(1H,m),3.333 (B ), 3-48-3H6(1HH ) B(E5 3:82(2H,m}z) , 1.15-2.20 (20H, m) , 1.23
3.93-4.08(2H,m),4.93(1H,d,J=9.6Hz),5.06(1H,d,J=10.4Hz),5.57
(1H,dd,J=9.6315.2Mz),5 ¥B3(BH de¢) J=9.6,166H2))5.87@AHEH, d, J="7.2Hz) , 2.46-2.774
J:15.2Hz),6.13(1H,d,leO.SIjT]z%%6.53(1H,dd,J:10.8,15.2Hz); ESI-MS m/z 691 M+H(g‘. Example 59
(8E,12E, 14E57:{(3S)-S a-Dimetryipip@razin-1°0 yBc &b onyin 8Xy-3,6 /16,31 Kéttatydroxy:6.1b,12,16,20-

pentamethy|-1,19-600xytricasas8 12, L;triensLy-lide (Sampound S0 s IsNX 15 2n2),
5.73(1H,dd,J=9.6,15.6Hz),5.87(1H,d,J=15.6Hz),6.13(1H,d,
J=10.8Hz),6.52(1H,dd,J=10.8,15.6Hz); ESI-MS m/z 719 (M+H)".
Example 56 (8E,12E,14E)-7-(N-((3S)-1-Ethylpyrrolidin-3-
y1l)-N-methylcarbamoyloxy)-3,6,16,21-tetrahydroxy—
6,10,12,16,20-pentamethyl1-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 56)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.12(3H,t,J=7.6Hz),
1.23(3H,s),1.23-1.70(9H, m),1.34(3H,s),1.77(3H,s),1.86
(l1H,dd,J=5.2,14.0Hz),2.08-2.22(1H,m),2.38-2.90(11H,m),2.90
(3H,s),3.28-3.33(1H, covered with CD30D),3.49-3.56(1H,m),
3.75-3.82(1H,m),4.87-4.93(1H, covered with H,0),5.06(1H,d,
J=10.4Hz),5.58(1H,dd,J=9.6,15.2Hz),5.71(1H,dd,J=9.6,15.6Hz),

5.87(1H,d,J=15.6Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,J=11.2,
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O OH OH 0 0 OH O OH The title compound (a colorless oil) was synthesized by a similar method as
described for Examples 46 and 47. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.08(3H,d,J=6.4Hz),
1.21(3H,s),1.221-1.69(8H,m),1.34(3H,s),1.77(3H,s),1.86
(1H,dd,J=5,2,14.0Hz),2.02-2.23(2H,m),2.30(3H,s),2.46- 29 SEPTEMBER 2006
2.84(6H,m),2.89(1H,dt,J=2.0,5,6Hz),2.94- m),3.48-

3.55(1H,m)523'?7%%?§2(1jﬁ|,%n)_, 3 -4.50%5&1%%&'195 29 SEPTEMBER 2006

(1H,d,J=9.6Hg) 5.06(1khd,J%40.8Hz),5:57(] Hydd, J510.0,
15.2Hz),5.71(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13
(1H,d,J=10.81z},652(1 ek 311Q. 8HlEndd 2) &SI-MB-m/zy 658 Hdh v Exasaple 60
(8E,12E,14E)-3,6,16,21-Tetrahydroxy- 6,10,12,16,20-pentamethyl-7-((4-(prop-2-yn-1-yl)piperazin-
1-yl)carbonyl)Gxyt 8,4 9-dpuixyaritodasiv2,4 Althend116lided {Gemponateo) 0l 8J.H-O OH OH O O
OH OH The title compound (a colorless oil) was synthesized by a similar method as described for

Examples &P 47X 1RERMR Spetttum 530D, 400MA2) 5@EPRD0%B9t3H,d,J=6.8Hz),

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(6H,d,J=6.8Hz),
0.94(3H,t,J=7.2Hz),1.23(3H,s),1.23-1.96(16H,m),1.34(3H, s),
1.77(3H,s),2.02-2.12(2H,m),2.50-2.64(8H,m),2.64-2.70(2H, m),
2.86-2.92(1H,m),3.40-3.68(5H,m),3.75-3.82(1H,m),4.94(1H,d,
J=9.6Hz),5.07(1H,d,J=10.8Hz),5.57(1H,dd,J=9.6,15.2Hz),5.72
(lH,dd,J=9.6,15.6Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=10.8Hz),6.52(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 705 (M+H)".
Example 58 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16, 20-pentamethyl-7-(((2S)-2-((pyrrolidin-1-
yl)methyl)pyrrolidin-1-yl)carbonyl)oxy—-18,19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 58)
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0.90(3H,d,J=7.2Hz), 0.94(3H,t,J=7.6Hz), 1.22(3H,s), 1.22-
1.69(8H,m),1.34(3H,s),1.77(3H,s),1.86(1H,dd,J=5,6,14.0Hz),
2.50-2.64(7H,m),2.64-2.70(2H,m),2.89(1H,dt,J=2.0,5.6Hz),
3.30(2H,d,J=2.4Hz),3.40-3.74(5H,m),3.75-3.82(1H,m),4.93
(1H,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),5.58(1H,dd,J=9.6,15.2Hz), 29 SEPTEMBER 2006
5.71(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2HZ),6.13(1H,d, J=10.8Hz),6.52(1H,dd,J=11.2,15.2Hz);
EoI-MS mis 651 (THEN o oniie B A SE AAE A Bu P T hppehag
yl)carbonylmy§'@;’mizﬂé&etl}@@ﬁ'g%yé@19@@@1:@%_@'@1 for Example 3.
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compoundp61) 196 29 SEPTEMBER 2006 0
Nx NJ O OHi-@MrO ©&-0H10OH dhetitje:compeyind (2 calptless of)(was syuthesized) by a similar
method as described for Examples 46 and 47. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=6BH2D)!1 ,G190(3H.,d =Y .ZHD D(OH(3H, 1] 3=/7.8Hz),1 R23H 5) A 22 160n) , 1. 23
(8H,m),1.34(3H,s),1.77 3H|irss),l.80(3H,t,J:2.4Hz ,1.86(1H,dd,

J=14.0,5,6Hz3?§.&3216§3(9 M), 2)e6(1H 0PI 2 0 /820r2) 2.8 (10H,m), 2.85-2.92

(1H,dt,J=2. Z,lPOH ),g. éZ_I:?l_,{q J=%L.§IHZ 3.%0-% 7_%8%—( éﬁ.? - 3

3.82(1H,m)(,% .513&& 325 BHz).5! (ﬁﬂl)),d, =104 'z,%T Y3753, 82008 m),

(1H,dd,J=1Q.0915.2Hg k5 73(1H.dd, 21016, 19.2H7), 5821 Hsd.06 (11, 4, 7=10. 4H2) , 5.57

J=15.2Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,J=11.2,15.2H2);
(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,J=9.6,15.6Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz) ;
ESI-MS m/z 691 (M+H)".
Example 59 (8E,12E,14E)-7-(((3S)-3,4-Dimethylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide
(Compound 59)

0
AL

e

The title compound (a colorless o0il) was synthesized
by a similar method as described for Examples 46 and 47.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.08(3H,d,J=6.4Hz),
1.21(3H,s),1.221-1.69(8H,m),1.34(3H,s),1.77(3H,s),1.86
(l1H,dd,J=5,2,14.0Hz),2.02-2.23(2H,m),2.30(3H,s),2.46-
2.84(6H,m),2.89(1H,dt,J=2.0,5.6Hz),2.94-3.12(1H,m),3.48-

3.55(1H,m),3.75-3.82(1H,m),3.82-4.20(2H, m),4.93
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ESI-MS m/z 675(M+H)". Example 62 (8E,12E,14E)-7-((4-Cyclobutylhomopiperazin-I-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 62) 0 'NY OH ~OHHO y% O H
OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,3=68HEZ)MBBR 2909EPTEMBER

2006 0.90(3H,d, 4 —7 1.25.
(1H,m),1. 32?& % Flgﬁf(gia A ﬁj‘fﬁs ’bJr:;)%f’ 3%1{1)% $%5'7¢%4, ad, -10.0,
(SH.m).2.0,2,12(24111)2.38,2, 620741 2,06 Hod,1-2.0, 7. 6h7),2.86:2, 97421, o
m).3.42-3.67(SH ). 3.75.3 82(1H ). 4.94(1H d.I=6 6HZ) 5. 06(LH d.I=10.8H2).5 57 (1H.dd.J=9.6,

15.2Hz),5.72(1 @d3=10.8,45)2Hz) 58 1@ Hd,J515 2Hz) 6513 Hz) ; ESI-MS m/z
(1H,d,J=10.8Hz),6.52(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 691(M+H) . Example 63
(8E,12E,14E-7{(@Exhylhomopiperazin-I- yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-

pentamethyl-18,19-epoxytricosa-8,12,14- trlen 11 olide (Compound 63) 0
Example 6 (8E, 12E, 14E) ,16,21-Tetrahydroxy-

6,10,12,16,20-pentamethyl-7-( (4- (prop-2-yn-1-yl)piperazin-
l1-yl)carbonyl)oxy-18,19-epoxytricosa—-8,12,14-trien-11-olide

(Compound 60)

(o]
AL
ST 2

The title compound (a colorless oil) was synthesized
by a similar method as described for Examples 46 and 47.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=7.2Hz), 0.94(3H,t,J=7.6Hz), 1.22(3H,s), 1.22-
1.69(8H,m),1.34(3H,s),1.77(3H,s),1.86(1H,dd,J=5,6,14.0Hz),
2.50-2.64(7H,m),2.64-2.70(2H,m),2.89(1H,dt,J=2.0,5.6Hz),
3.30(2H,d,J=2.4Hz),3.40-3.74(5H, m),3.75-3.82(1H,m),4.93
(l1H,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),5.58(1H,dd,J=9.6,15.2Hz),
5.71(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=10.8Hz),6.52(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 661 (M+H)"
Example 61 (8E,12E, 14E)-7-( (4-(But-2-yn-1-yl)piperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 61)
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N NxO OH OH HO O OH OH The title compound (a colorless oil) was synthesized by a similar
method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=6.8Hz), 0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.2Hz),1.09(3H,t,J=7.2Hz),
1.23(3H,s),1.23-1.30(1H,m),1.34(3H,s),1.34-1.69(7H,m),1.77 (3H,s),1.83-1.92(3H,m),2.47-2.
78(10H,m),2.89(1H,dt, J=2.4, 6.4Hz),3.44-3.68(SH,m),3.75-3.83(1HAA),4 DATINRER=-X6H2),
5.06(1H,d,J=10.8Hz),5.58(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,
J:9.6,15.2Hz),5.87(1H,d,J:15.2Hz),6.13(1H,d,J:10.E?:lz,%.52 (1H,dd,J=10.8,15.2Hz); ESI-MS m/z
665(M+H)". 198 29 SEPTEMBER 2006 Examblwfm@/ﬁ),l 4E)-7-((4-Butylhomopiperazin-I-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14rieg-11-olide
OH The title compound (a colorless oi
Example 3.

ppund 64) 0 NN NOOH OH0O O O OH
By & siphilar method as described for

The title compound (a colorless oil) was synthesized
by a similar method as described for Examples 46 and 47.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.22(3H,s),1.22-1.69
(8H,m),1.34(34,s),1.77(3H,s),1.80(3H,t,J=2.4Hz),1.86(1H,dd,
J=14.0,5,6Hz),2.45-2.64(7H,m),2.66(1H,dd,J=2.0,8.0Hz),2.89
(1H,dt,J=2.0,6.0Hz),3.25(2H,9,J=2.4Hz)3.40-3.72(5H,m), 3.74-
3.82(1H,m),4.93(1H,d,J=9.6Hz),5.06(1H,d,J=10.4Hz),5.57
(1H,dd,J=10.0,15.2Hz),5.73(14,dd,J=10.6,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,J=11.2,15.2Hz);
ESI-MS m/z 675 (M+H)".
Example 62 (8E,12E,14E)-7-((4-Cyclobutylhomopiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 62)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.89(3H,d,J=6.8Hz),
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1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),0.95(3H,t,J=7.2Hz),
1.23(3H,s),1.23-1.30(1H,m),1.34(3H,s),1.30-1.69(11H,m), 1.77(3H,s),
1.86(1H,dd,J=5.6,14.0Hz),1.90-1.98(2H,m),2.47- 2.62(3H,m), 2.62-2.73(3H,m),2.78-2.98(5H,
m),3.44-3.73 (SH,m),3.76-3.82(1H, m) 4.95(1H,d,J=10.4Hz),5.06(1HaY, SEPTEMBER 2006

M LR ol AT o Sh o TN JEVRUCL SN

Example 65(@E, 12E 14E)- 73££4s<$y010@e?<¥1h0mqryﬁemm'-77 3H,brs),1.80-1.90
yI)carbonyI)oxy -3,6,16,21- tetrahydroxy -6,10,12,16,20-

pentamethy{-18,19-epaxytricasar§ 42, -irienskl-vlide (Gompound6x)119%29 SEPTEMBER 2006 0
OH xOH 0 O 0 OH OH The title compound (a colorless oil) was synthesized by a similar method as

described for-EXanple-3.61H-NMR Bpectrun® (GIZS@D&R)OWHHW) 5(pprdH:-0.89¢3H ¢, J96.8Hz),

0.90(3H,d,J=7.2Hz),0. 94%5 L3=7.6H2),1,06-1.69(20H,m
1.74-1.90(18Cihf 2 sl2 BB 0l %) 2. é@%n‘ dtlace 6@8}4?)% 5.57(1H,dd, J=9.6,

?1;4—|0d33671(0£$|n?§z§7(%48?d T zéélsf]% %]?%? 58 (1,0, 9715.262) 6,13

15.2H2),5.8 ({1} @ I=121H7),§- 18(H3, @ﬂr,l@d%'jé)l@%(ll%déﬂz ); ESI-MS m/z
691 (M+H) ".
Example 63 (8E,12E,14E)-7-((4-Ethylhomopiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 63)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.2Hz),1.09(3H,t,J=7.2Hz),
1.23(3H,s),1.23-1.30(1H,m),1.34(3H,s),1.34-1.69(7H,m),1.77
(3H,s),1.83-1.92(3H,m),2.47-2.78(10H, m),2.89(1H,dt, J=2.4,
6.4Hz),3.44-3.68(5H,m),3.75-3.83(1H,m),4.94(1H,d,J=9.6Hz),
5.06(1H,d,J=10.8Hz),5.58(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,
J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.52

(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 665 (M+H) .
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J=10.8,15.2Hz);ESI-MS m/z 719(M+H) . Example 66 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-((4-(3-methyl-2-buten-I-
yl)homopiperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 66) o 4oH
OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d?P=68RZFMBER 2006

0.90(3H,d,J=6.8H2),0.94(3H,t,J=7.2Hz2),1,16-1.67(14H,m),1.67 . .

GH 1 Tl T o T Dt aE )2 b B0 Db AFSRIRERRSEA Foos
(8H’m)'2-85§(1'ﬁ&ﬁf%%%)§)15-@';! ).3.14 (2, 053=7. 2H2),3.43:3,20 ¢, 10, 12, 16, 20-
(SH,m),3.72-3.83(1H,m),4.95(1H,d,J=10.0Hz),5.06(1H,d,
J=10.4Hz),p20t=30{1d;m), 585 (A Heghthsl51@.0ck5:2HR2),5.721 4-trien-11-0lide
(1H,dd,J=10.0,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d, J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz);
ESI-MS m/Z 7o) . 6BXample 67 (8E,12E,14E)-7-((4-(2-(N,N-
Dimethylamino)ethyl)piperazin-1-yl)carbonyl) oxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethy|-l8,19-epoxytric§sa— 8,12,14-trien-11-olide (Compound 67) 0O
OO NJ-.-OH ~~ri'~"OHO/0 1 A~~~ N0

OH

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),0.95(3H,t,J=7.2Hz),
1.23(3H,s),1.23-1.30(1H,m),1.34(3H,s),1.30-1.69(11H,m),
1.77(3H,s), 1.86(1H,dd,J=5.6,14.0Hz),1.90-1.98(2H,m),2.47-
2.62(3H,m), 2.62-2.73(3H,m),2.78-2.98(5H, m),3.44-3.73
(5H,m),3.76-3.82(1H,m),4.95(1H,d,J=10.4Hz),5.06(1H,d,
J=10.4Hz),5.58(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),
5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.52(1H,dd,J=10.8,
15.2Hz); ESI-MS m/z 693 (M+H)".
Example 65 (8E,12E,14E)-7-((4-Cyclohexylhomopiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 65)
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O OH OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz2),1.98-1.69(14H,m),1.77
(3H,s),1.86(1H,dd,J=6.0,15.2Hz),2.33(6H,s),2.40-2.62(11H,m),
2.66(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,6.4Hz),3.38-3.70 29 SEPTEMBER 2006
(5H,m),3.74-3.82(1H,m),4.93(1H,d,J=10.0Hz),5.06(1H,d
J=10.4Hz),5.57(1H,dd,J=10.0,15.2H2),5.71(1H dd,J;lO. ,
15.2Hz),5.86(1H,d,J:15.2Hz),6.13(1H,d,J:1 )\fi?(l ,@g, J=10.8,15.2Hz); ESI-MS m/z
694(M+H) . Example 68 (8E,12E,14E)-7-((4-(2-(N,N-"Diethy[amino)ethyl)piperazin-1-yl)carbonyl)
oxy-3,6,16,21- tetrahydroxy-6,10,12,16720-pentamethyF1& 19-epoxytricosa- 201 29 SEPTEMBER
2006 8,12,14-trien-11-olide (Compo ) @WH 0 O O OH OH The title compound
(a colorless oil) was synthesized by a similar method as described for Example 3. 1H-NMR Spectrum
(CD30D,4OOMH2)Zr5(ppm): 0.89(3H,d,J=6.8H2z), . .
0.90(3H,d,J=6.8H2)!6.94{3H & IS 7B 1008BHCILA 2Rz ©+1) was synthesized

1.21(3H.s).1,22:1.30(1H,m). 1. 34(381:5), 1,34 L68GHLM A 07 o 1e 3

'H-NMR Spectrum (CDs0OD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),

0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.06-1.69 (20H, m),
1.74-1.90(10H,m),2.44-2.85(9H,m),2.89(1H,dt,J=2.0,5.6Hz),
3.40-3.67(5H,m),3.74-3.83(1H,m),4.94(1H,d,J=10.0Hz),5.06
(14,d,J=10.8Hz),5.57(1H,dd, J=9.6,15.2Hz),5.72(1H,dd, J=9.6,
15.2Hz),5.87(14,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,
J=10.8,15.2Hz) ;ESI-MS m/z 719 (M+H)".

Example 66 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-((4-(3—-methyl-2-buten-1-
y1l)homopiperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 66)

O
o
— |

OH

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.16-1.67(14H,m),1.67

(3H,s),1.76(3H,s),1.77(3H,s),1.82-1.93(3H,m),2.44-2.80
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(3H,s),1.86(1H,dd,J=5.2,14.0Hz),2.40-2.72(16H,m),2.89(1H,dlt,
J=2.0,6.0Hz),3.38-3.70(SH,m),3.74-3.82(1H,m),4.93(1H,d,
J=9.6Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=9.6,15.2Hz),5.71
(1H,dd,J=9.6,15.2Hz),5.86(1H,d,J=15.2Hz),6.13(1H,d, J=10.8Hz),6.52(1H,dd,J=10.8,15.2Hz);
ESI-MS m/z 722(M+H)". Example 69 (8E,12E,14E)-7-((4-(2,2- 29 SEPTEMBER 2006

Dimethylpropyl)homopi in-1-ylcarbonyl) oxy-3,6,16,21- _

elranyro B0, 12 1630 S s 18,10 ek ichad 28 1% R 1. ofad FedpBund 69)
N% NxO ,0 PQH)O,@.QIZ'—Q!'EWQIII'% comppyingi(acolariesspil) yvas synthesized by a similar
method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm5 : 0.85(6H,s), 0.86
202 29 SERTFENBER- 2066 A8H5S)3 D898 Hsg,J5658H2):0.80(3-d 376,8Hz) 2194 (361,17 2
J=7.2Hz),1.18-1.68(14H,m),1.72-1.82(SH,m),1.86(1H,dd,J=5.6,

14.0Hz),2.28{2H &), 2461 92.62(31,may}2.66 {11, ddl 324 ,8:0Hz) 2Hz) , 6 . 13 (1H, d,
2.68-2.75(2H,m%,2.81(2H,dd,J:5.2,10.4Hz),2.89(1H,dt,J:2.0, .
6.0Hz),3.3623.68(SH MY, 8,723 85(19¢ m) 21 de(@A H! 3 328 BHZ) EST-MS m/z 705 (M+H) .

329.6.14 815} S BT 1H Q1= S 915 131 JLA0 6H2) 6153 (1M o, 1=10.8.15 2H), ESIMS iz

707(M+H)".Example 70851 2E A4E) 1+ ({4:CQyclopentylhomopiparazinds., 3, 6, 16, 21—
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-

tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-

8,12,14-trien-11-0lide (Compound 67)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.98-1.69(14H,m),1.77
(3H,s),1.86(1H,dd,J=6.0,15.2Hz),2.33(6H,s),2.40-2.62(11H,m),
2.66(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,6.4Hz),3.38-3.70
(5H,m),3.74-3.82(1H,m),4.93(1H,d,J=10.0Hz),5.06(1H,d,
J=10.4Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71(1H,dd, J=10.0,
15.2Hz),5.86(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.52(1H,dd,
J=10.8,15.2Hz); ESI-MS m/z 694 (M+H)".
Example 68 (8E,12E,14E)-7-((4-(2-(N,N-
Diethylamino)ethyl)piperazin-1-yl)carbonyl)oxy-3,6,16,21-

tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-
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pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 70) 0j OH 0-> OH O OH OH The
title compound (a colorless oil) was synthesized by a similar method as described for Example 3.
1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8H2),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.2Hz),1.18-1.68(18H,m),
1.70-1.77(2H,m),1.77(3H,s),1.86(1H,dd,J=5.6,14.0Hz),1.88- 2.02(4H. ) sSZHABEMBRBH, i) R2.66(1H,

S D R T st

15.2HZ),5.73(1H,dd,J=9.6,15.2HZ),5.87(1H,d,J=15.2H@,6.13
(1H,d,J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI- Mm/z 203 29 SEPTEMBER 2006 705(M+H)".
Example 71 (8E,12E,14E)-7-((4-Cyclopropylpiperazintl- ?_on
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12;716,20- |
pentamethyl-18,19-epoxytricosa-8,1 %1414 i

ofnpound 71) 0 CNAO 40-~ OH 0 OH OH
OH

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.08(6H,t,J=7.2Hz),
1.21(3H,s),1,22-1.30(1H,m),1.34(3H,s),1.34-1.68(7H,m),1.77
(3H,s),1.86(1H,dd,J=5.2,14.0Hz),2.40-2.72(16H,m),2.89(1H,dt,
J=2.0,6.0Hz),3.38-3.70(5H,m),3.74-3.82(1H,m),4.93(1H,d,
J=9.6Hz),5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=9.6,15.2Hz),5.71
(l1H,dd,J=9.6,15.2Hz),5.86(1H,d,J=15.2Hz),6.13(1H, d,
J=10.8Hz),6.52(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 722 (M+H)".
Example 69 (8E,12E,14E)-7-((4-(2,2-
Dimethylpropyl) homopiperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-
8,12,14-trien-11-o0lide (Compound 69)
0
XNﬂNLo
\N) |

OH

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.

TH-NMR Spectrum (CD3OD, 400MHz) O (ppm): 0.85(6H,s), 0.86
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by a similar method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.34-0.52(4H,m),0. 89 (3H,d,J=6.8Hz),0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.13-
1.70(15H,m),1.77(3H,s),1.86(1H,dd,J=5.2,14.0Hz),2.35-2.72 (8H,m),2.80-2.92(1H,
m),3.30-3.68(SH,m),3.70-3.82(1H,m), 4.92(1H,d,J=10.0Hz),5.05(1H,d,J=10.4Hz),5.57(1H,dd,J=9.6,

15.2Hz),5.70(1H,dd,J=9.6,15.2Hz),5.86(1H,d,J=15.2Hz),6.13 29 SEPTEMBER 2006
(1H,d,J=11. ),6.52(1H,dd,J=11. 2) Z4 663(M+ 685(M+Na)", Example 72
(8E,12E 14I§E ? E|%)f(rjjn%frjldylegth])z)/sljéilge azm-%?%%lfbdngyl)g(\)ﬂxgla%é % (Qﬁ t

tetrahydroxwﬁvl%z 716,20-pentamethyls18,19-eppxylicgsa-§,12 14rtr@@zlﬂro!ﬁqe ¢§Cempound 72)
204 29 SEPTEMBER 2006 O r~D XO kN OH OH O O O OH OH The title compound (a colorless oil)

was synthesized vy asirnsarnethodrasidescribeddnr mxamphs 31 HANYR-SpeaGtauniz) ,
(CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8Hz),

0.90(3H,d,J=68H2);0.94(BH, 1)+ 2.2 Blz), 2 HO{9H By 1. 22(8P; Hiiz) , 2. 89 (1H, dt, J=2.0,
1.22-1.30(1H, m}l 1.34(3H,s),1.35-1.69(7H,m),1.77(3H s) 1.86

(1H,dd,J=52; 1 éhz% 2380-2 A HREMY2 67 (11 ddl: 124 H gioH A 94 (1H, d, J=9.6Hz) ,

(21I33_|9%H4d; (1Hd 6;0%%)%%33%%? 323?(57 %%,gﬁ%H,dc}’4.8Hz ,5.73(1H,dd,

J=9.6,14.8Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53
(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 707 (M+H)".

Example 70 (8E,12E,14E)-7-((4-Cyclopentylhomopiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 70)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.2Hz),1.18-1.68(18H, m),
1.70-1.77(2H,m),1.77(3H,s),1.86(1H,dd,J=5.6,14.0Hz),1.88-
2.02(4H,m), 2.46-2.62(3H,m),2.66(1H, dd,J=2.0,8.0Hz),2.82-
3.02(5H,m),3.08-3.22(1H,m),3.42-3.73(5H,m),3.73-3.84(1H, m),
4.95(1H,d,J=9.6Hz),5.06(1H,d,J=10.4Hz),5.58(1H,dd, J=9.6,
15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13

(1H,d,J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z
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J=9.6,15.2Hz),5.71(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),
6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 679(M+H) . Example 73
(8E,12E,14E)-7-((4-Cyclopropylhomopiperazin-I-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 23) GB&IOMBIIH HO© OH OH
The title corngwdé colorless oil) was synthesized by a similar method as described for Example 3.
H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.32-0.54(4H,m),0. 89 205 29 SEPTEMBER 2006
(3H,d,J=6.8f7) %%(3|711d"JT@é;,'_hzé’@;Q%§H+t7]—:(7(%uga[%ﬂ-épropylpiperazin—l—
1.68(15H,m),1.69-1.93(6H,m),2.42-2.62(3H,m),2.66(1H,dd,

J=2.4,8.0HZ)]2. £@2:92(pH, 61};3-35-8,68( Sbiim},8t68:B:sf@roxy-6, 10,12, 16, 20—
(1H,m),4.94(1H,d,J=10.4Hz),5.06(1H,d,J=10.4Hz),5.57(1H,dd,

J=10.0,15.2M42) 5 TR(U/dd, J29 6915 PbizY 6 187¢Did at §=15.2H4), trien-11-olide
6.13(1H,d,lel.2Hz),6.52é}1H,dd,J:11.2,15.2Hz); ESI-MS m/z 677(M+H)". Example 74
(8E,12E,14ESFTREN22- Dirhethylpropyl)piperazin-1-yl)carbonyl) oxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytrigosa- 8,12,14-trien-11-olide (Compound 74) 0

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CDsOD,400MHz) & (ppm): 0.34-0.52(4H,m),0.89
(3H,d,J=6.8Hz),0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.13-
1.70(15H,m),1.77(3H,s),1.86(1H,dd,J=5.2,14.0Hz),2.35-2.72
(8H,m),2.80-2.92(1H, m),3.30-3.68(5H,m),3.70-3.82(1H, m),
4.92(1H,d,J=10.0Hz),5.05(1H,d,J=10.4Hz),5.57(1H,dd, J=9.6,
15.2Hz),5.70(1H,dd,J=9.6,15.2Hz),5.86 (1H,d,J=15.2Hz),6.13
(14,d,J=11.2Hz),6.52(1H,dd,J=11.2,15.2Hz); ESI-MS m/z
663 (M+H)", 685 (M+Na) .
Example 72 (8E,12E,14E)-7—-((4-(1,1-
Dimethylethyl)piperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 72)
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rN-Q ONJOH OH 00 O OH OH The title compound (a colorless oil) was synthesized by a similar
method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm) : 0.87-0.92(15H,m),
0.94(3H,t,J=7.6Hz),1.20-1.29(4H,m),1.31-1.69(10H,m),1.77
(3H,d,J=1.2Hz),1.86(1H,dd,J=5.2,14.0Hz),2.09(2H,s),2.45-
2.64(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,6.0H2z), 29 SEPTEMBER 2006
3.36-3.67(SH,m),3.75-3.83(1H,m),4.92(1H,d,J=9.6Hz),5.06
(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71(1H, ddﬁ-9 6,
15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,dd,J=1.6,1 \Z)' 6.53 of1H,dd,J=10.8,15.2Hz); ESI-MS m/z
693(M+H)". Example 75 (8E,12E,14E)-7-(N-(2- (NgV 0§29 SEPTEMBER 2006
Diethylamino)ethyl)-N-methylcarbamoyioxy)e3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethy 8,22, 14-trien-11-olide (Compound 75) 0
'NNxO I~HIr~ 0OH OH The title compound a colorless oil) was synthesized

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.10(9H,s),1.22(3H, s),
1.22-1.30(1H,m),1.34(3H,s),1.35-1.69(7H,m),1.77(3H,s),1.86
(l1H,dd,J=5.2,14.0Hz),2.50-2.64(7H,m),2.67(1H,dd,J=2.4,
8.0Hz), 2.89(1H,dt,J=2.0,6.0Hz),3.38-3.68(5H, m),3.74-3.82
(l1H,m),4.93(14,d,J=10.0Hz),5.06(1H,d,J=10.4Hz),5.57(1H,dd,
J=9.6,15.2Hz),5.71(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),
6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z
679 (M+H) "
Example 73 (8E,12E,14E)-7—-((4-Cyclopropylhomopiperazin—-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 73)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.

TH-NMR Spectrum (CDsOD, 400MHz) O (ppm): 0.32-0.54(4H,m),0.89
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by a similar method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.6Hz), 0.89(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.06(6H,brt,J=7.0Hz),
1.15-1.65(7H,m),1.22(3H,brs),1.33(3H,s),1.65 (1H,dd,J=6.2,
14.3H),1.77(3H,s),1.86(1H,dd,J=6.2,14.3Hz),2.46-2.65(SH,m),
2.59(4H,q,J=7.0Hz),2.66(1H,dd,J=2.2,8.1Hz),2.89(1H,dt,J=2.2, 29 SEPTEMBER 2006

6.2H2),2.92(1 6H.s) 4H,s) 3 28-3.40(1 1H.d

J=4.0,8. 4st)]3’§§5§1 3%5(1%{ 3874% %?Llfié rﬁ)% %—i B4, v, 0=7.282) 1. 14-
J=9.5H2),5.066 05110, 6'12)6595@%‘%'@?? =9 %5@‘@) %%431,m),2.66 (1
(1H.dd,J=9.5.15.OHz) 8 B4(1H.d.J=15.4H7) 6 13(1H.d. J=11 OHZ) 8.£3(1H dd J=11.0,15.4Hz):

ESI-MS m/z7667 (@ 8HY HExample 76.(8E (52E A4E)}- 33 16,248Tetrphydrexyss -3 . 82
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2-(morpholin-4-

yl)ethyl)carddmioylbxy)- 28, 1 OFepbxytricdsai8;12,144AéAal1d olide (CéMpbuhd 576) LO7ZH
SEPTEMBER 2006 OT 0 ON"NAO 1 OH OH 0 O O OH OH The title compound (a colorless oil) was

synthe5|zedj T)%/Oa Sintifar #héthod ad<Estriged for9E>§arﬁ|§le2f>H ZH-RMR Spectturi 5D§(5[I5 400MHZz)
5 0. 3 93(3 7 1. 7H 1.22
(S 1. 33031 &) L R dALr-B B 13 B L g, 2 TS A7 BT AR

J=0.7Hz),1 §661(Iﬂ1gig J=6.2,13.9Hz),2.45-2.61(9H,m),2.66
Example 74 (8E,12E,14E)-T7-((4-(2,2-
Dimethylpropyl)piperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-

8,12,14-trien-11-0lide (Compound 74)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.87-0.92(15H,m),
0.94(3H,t,J=7.6Hz),1.20-1.29(4H,m),1.31-1.69(10H, m),1.77
(3H,d,J=1.2Hz),1.86(1H,dd,J=5.2,14.0Hz),2.09(2H,s),2.45-
2.64(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,6.0Hz),
3.36-3.67(5H,m),3.75-3.83(1H,m),4.92(1H,d,J=9.6Hz),5.06
(l1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71(1H,dd, J=9.6,
15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,dd,J=1.6,10.8Hz),6.53
(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 693 (M+H)".

Example 75 (8E,12E,14E)-7—-(N-(2—-(N’,N’-
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(1H,dd,J=2.6,7.7Hz),2.89(1H,dt,J=2.6,6.2Hz),2.91(1.6H,s),

2.98(1.4H,s),3.30-3.45(1H,m),3.52(1H,dt,J=4.4,8.IHz),3.60-

3.71(SH,m),3.74-3.81(1H,m),4.92(1H,d,J=9.9Hz),5.06(1H,d,

J=10.6Hz),5.51-5.60(1H,m),5.67-5.77(1H,m),5.86(1H,d,

J=15.0Hz),6.13(1H,d,J=11. OHz) 6 52(1H,dd,J=11.0,15.0Hz); ESI-MS ny/ZEBEIRER)2 EXample 77

(8E,12E,14E)-3 21 Tet y 10, 6, 20-penta I 75( ethy|-N-(2-(piperidin-I-
O L A TS D43 AT Drid {CofmpLs

yl)ethyl)carbam rlcosa Cofmpound77) 0 N Nx0O OH OH 0
O O OH OHJkhe litle;com 0@”‘163 golotless @'%@ﬁ%%@%?e%k’)i@ %%‘H%ﬁz_‘%?l@ﬂjs%s described
for Example 3. 208 29 SE TEMBER 2006 1H-NMR Spectrum (CD3OD Z) 5(ppm):

0.88(3H,d,J=71QHz ) -0.8963H,013=1.041z), 03B bhinks 773H2),1.19-1.68(17H,m),1.33
(3H,s),1.77(3H,d,J=0.7Hz),1.86(1H,dd,J=5.5,13.9Hz),2.41-
2.62(9H,m),2.66(1H,dd,J=2.6,7.7Hz),2.87-2.92(1H,m),2. ao
(1.6H,5),2.98(1.4H,s),3.36-3.45(1H,m),3.52(1H st I<d4 A
8.4Hz),3.55-3.62(1H,m),3.74-3.81(1H,m),4.86-4.93(1H,m
(1H,d,J=10.6Hz),5.56(1H,dd,J=9.9,15.Q
15.0Hz),5.86(1H,d,J=15.4Hz),6.13( .
679(M+H)". OH

(ZCi)H J=11.0,15.4Hz); ESI-MS m/z

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.6Hz),
0.89(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.06(6H,brt,J=7.0Hz),
1.15-1.65(7H,m),1.22(3H,brs),1.33(3H,s),1.65 (1H,dd,J=6.2,
14.3H),1.77(34H,s),1.86(1H,dd,J=6.2,14.3Hz),2.46-2.65(5H, m),
2.59(4H,q9,J=7.0Hz),2.66(1H,dd,J=2.2,8.1Hz),2.89(1H,dt,J=2.2,
6.2Hz),2.92(1.6H,s),2.99(1.4H,s),3.28-3.40(1H,m),3.52(1H,dt,
J=4.0,8.4Hz),3.52-3.62(1H,m),3.74-3.81(1H,m),4.92(1H,d,
J=9.5Hz),5.06(1H,d,J=10.6Hz),5.56(1H,dd,J=9.9,15.0Hz),5.72
(l1H,dd,J=9.5,15.0Hz),5.86(1H,d,J=15.4Hz),6.13(1H,d,
J=11.0Hz),6.52(1H,dd,J=11.0,15.4Hz); ESI-MS m/z 667 (M+H)".
Example 76 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2- (morpholin-4-
yl)ethyl)carbamoyloxy)—-18,19-epoxytricosa-8,12,14-trien-11-

olide (Compound 76)
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Example 78 (8E,12E,14E)-7-(N-Ethyl-N-(2-(morpholin-4-
yl)ethyl)carbamoyloxy)-3,6,16,21-tetrahydroxy- 6,10,12,16,
20-pentamethyl-18,19-epoxytricosa-8,12,14-trien- 11-olide (Compound 78) 0 0 ' ON'NAO OH OH 0
O O OH OH The title compound (a colorless oil) was synthesized by a similar method as described
for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.886(@H,dIEBHHER 2006
0.893(3H,d,J=7.0Hz), 0.93(3H,t,J=7.3Hz), 1.08-1.17(3H,m),
1.18-1.65(7H,m),1.22(3H,s),1.33(3H,s),1.65(1H,9d,J=5.5,9
13.9Hz),1.77(3H,d,le.IHz),1.86(1H,dd,J:5.5,13. z\)/? 49

3.30-3.54(3H,m),3.52(1H, dt.J=4.4.8.4H
3.73-3.81(1H,m),4.92(1H,brd,J=9.5H2)5 06 e I=T6€
5.57(1H,dd,J=9.9,15.0Hz),5.67-5.78(1H,m),5.8 EIHd
J=15.0Hz),6.13(1H,d,J=11.0Hz),6.52(1H,dd,J=11.0,15.0Hz); ESI-MS m/z 695(M+H)". Example 79
(8E,12E,14E)-3,6 1821 Ttk Shy RS540, 92, £6 50 ﬁ@r‘ﬁ%n%]tﬁyl AA-nTSRYERSA@Srrolidin-I-

yhethylcarhamayloxy)r18,19;eaqxylyicosaf L. d:iiign]; aide (Gomppund 79)
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.888(3H,d,J=6.6Hz),
0.894(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.19-1.65(7H,m),1.22
(3H,s),1.33(3H,s),1.65(1H,dd,J=6.6,13.9Hz),1.77(3H,d,
J=0.7Hz),1.86(1H,dd,J=6.2,13.9Hz),2.45-2.61(%9H,m), 2.66
(14,dd,J=2.6,7.7Hz),2.89(1H,dt,J=2.6,6.2Hz),2.91(1.6H, s),
2.98(1.4H,s),3.30-3.45(1H,m),3.52(1H,dt,J=4.4,8.1Hz),3.60-
3.71(5H,m),3.74-3.81(1H,m),4.92(1H,d,J=9.9Hz),5.06(1H,d,
J=10.6Hz),5.51-5.60(1H,m),5.67-5.77(1H,m),5.86 (1H,d,
J=15.0Hz),6.13(1H,d,J=11.0Hz),6.52(1H,dd,J=11.0,15.0Hz) ;
ESI-MS m/z 681 (M+H)"
Example 77 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2—-(piperidin-1-
yl)ethyl)carbamoyloxy)—-18,19-epoxytricosa-8,12,14-trien-11-

olide (Compound 77)

The title compound (a colorless o0il) was synthesized

by a similar method as described for Example 3.
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0 ON-.N1O0 OH OH O O O OH OH The title compound (a colorless oil) was synthesized by a similar
method as described for Example 3. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.6Hz), 0.89(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.19-1.65(10H,m),1.33
(3H,s),1.65(1H,dd,J=5.5,14.3Hz),1.74-1.85(4H,m),1.77(3H,s),

1.86(1H,dd,J=5.5,14. 3Hz) 2.49-2.68(IOH,m),2.86-2.92(1H,m), 29 SEPTEMBER 2006

éiﬁ%???%zsﬁl%% %ﬁ%ﬁ j§2§|% ?@%&mdép‘“‘. 0.88(3H,d, J=7.0Hz),

J=10.6Hz), F@%@J’kﬁ%‘&%@#ﬁ)& 821kkdd, J59.5, 15:4h7), 19-1 68 (17H,m),
5.86(1H,d,J=15.4Hz)6.13(1H,d,J=11.0Hz),6.52(1H,dd,J=11.0, 15.4Hz); ESI-MS m/z 665(M+H)

Example 80((8E, $2E 1L4E)-73(N43-(NON7iDiethylagaino)prepy e methydcarhamayloxy)-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 80)
210 29 SEPTEMBER 2006 -0 N (NXQ©HIOH.6 O/O/0H) OH87-2.92 (1H,m), 2.90

(1L.6H,s),2.98(1.4H,s),3.36-3.45(1H,m),3.52(1H,dt,J=4.4,
8.4Hz),3.55-3.62(1H,m),3.74-3.81(1H,m),4.86-4.93(1H,m),5.05
(1H,d,J=10.6Hz),5.56 (1H,dd,J=9.9,15.0Hz),5.71(1H,dd, J=10.6,
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); ESI-MS m/z 679 (M+H)"

Example 78 (8E,12E,14E)-7-(N-Ethyl-N-(2- (morpholin-4-
yl)ethyl)carbamoyloxy)-3,6,16,21-tetrahydroxy-
6,10,12,16,20-pentamethyl1-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 78)

@)

N9

K/N\/\Nko

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 3.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.886(3H,d,J=6.6Hz),
0.893(3H,d,Jd=7.0Hz), 0.93(3H,t,JdJ=7.3Hz), 1.08-1.17(3H,m),
1.18-1.65(7H,m),1.22(3H,s),1.33(3H,s),1.65(1H,dd,J=5.5,
13.9Hz),1.77(3H,d,J=1.1Hz),1.86(1H,dd,J=5.5,13.9Hz),2.44-
2.62(9H,m),2.66(1H,dd,J=2.2,8.1Hz),2.89(1H,dt,J=2.2,5.5Hz),
3.30-3.54(3H,m),3.52(1H,dt,J=4.4,8.4Hz),3.54-3.71(5H, m),

3.73-3.81(1H,m),4.92(1H,brd,J=9.5Hz),5.06(1H,d,J=10.6Hz),
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The title compound (a colorless oil) was synthesized by a similar method as described for Example 3.
1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.6Hz),
0.89(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.05(6H,t,J=7.3Hz),
1.21-1.81(10H,m),1.21(3H,s),1.33(3H,s),1.77(3H,s),1.86(1H,
dd,J=5.5,13.6Hz),2.46-2.62(SH,m),2.58(4H,q,J=7.3Hz),2.66 29 SEPTEMBER 2006

(1H,dd,J=2.2,8. .87-2.95(1H,m),2 .6H,5),2.97

(L11.5)5.2010 550114 05 50 TG 57 L g ) 586 (155,
T S S T T
=10.6Hz),5. ,dd,J=9.9,15.0Hz),5. ,dd,J=9.9,15.0Hz),
5.86(1H,d,J=45-4k7):6/23@4EdNF11'OHZ),6.52(1H,dd,J=11.0, 15.4Hz); ESI-MS m/z 681(M+H)".
Example 81 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,26amtamethyl- Tq{1545 )1 3Hethyle2,56 , 21 -Tetrahydroxy—

diazabicyc:%[zéﬁl hgpéa%-é- I)car%onyl)gﬁy-#]S%Qégpox tricisS%-S,i{.}Z,%ﬂgtrien-ll-_olide (%ompound 81)
0 r’'N O O 'GH'0 & ORFThéEtifie Cdmpound (AT S0l WERYSYhtHeS2ed by a similar
method as described.-for Example 3. 211 2 PTEMBER 2006 1H- ectrum
(CD3OD,4036?§ﬁzbf%’(%grcnf%%‘g??é%ﬁi’a‘.gﬁz),9‘epoxy FROB AT ND, TR 11

0.89(3H,d,J57:QH2),0 93(3H 4 d=F $Hz),1.19-1.70(7H,m),1.20
(1.2H,s),1.22(1.8H,s),1.33(3H,s),1.65(1H,dd,J=6.2,14.3Hz),

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 3.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.6Hz),
0.89(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.19-1.65(10H, m),1.33
(3H,s),1.65(1H,dd,J=5.5,14.3Hz),1.74-1.85(4H,m),1.77(3H, s),
1.86(1H,dd,J=5.5,14.3Hz),2.49-2.68(10H,m),2.86-2.92(1H,m),
2.91(1.6H,s),2.99(1.4H,s),3.39-3.60(2H,m),3.52(1H,dt, J=4.4,
8.4Hz),3.73-3.81(1H,m),4.91(1H,d,J=9.5Hz),5.05(1H,d,
J=10.6Hz),5.56(1H,dd,J=9.9,15.4Hz),5.72(1H,dd,J=9.5,15.4Hz),
5.86(1H,d,J=15.4Hz),6.13(1H,d,J=11.0Hz),6.52(1H,dd,J=11.0,
15.4Hz); ESI-MS m/z 665 (M+H)".
Example 80 (8E,12E,14E)-7-(N-(3—-(N',N'-
Diethylamino)propyl)-N-methylcarbamoyloxy)-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 80)
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1.72-1.77(1H,m),1.77(3H,d,J=0.7Hz),1.86(1H,dd,J=6.2,14.3Hz),
1.86-1.92(1H,m),2.38(1.2H,s),2.40(1.8H,s),2.50-2.62(3H,m),
2.63-2.70(2H,m),2.74-2.83(1H,m),2.89(1H,dt,J=2.2,6.2Hz),
3.21(0.6H,dd,J=1.8,10.6Hz),3.36(0.4H,dd,J=1.8,10.6Hz),3.47-
3.59(3H,m),3.75-3.82(1H,m),4.32(0.4H,s),4.55(0.6H,s),4.91 29 SEPTEMBER 2006
(1H,d,J=9.9Hz),5.06(1H,d,J=10.6Hz),5.68-5.77(1H,m),5.51-
5.61(1H,m),5.86(1H,d,J=15.0Hz),6.13(1H,d,J= /1\1 QHz).6 6152 (1H,dd,J=11.0,15.0Hz); ESI-MS m/z
649(M+H)". Example 82 (8E,12E,14E)-7-(((1S, 4 -S- Et#\yl- ,0H
diazabicyclo[2.2.1]heptan-2-yl)carbonyl) oxy-3, 6 16,21-
tetrahydroxy -6,10,12,16,20-pentamethy}¥18,49- epoxytrl os - 8,12,14-trien-11-olide (Compound 82) 0
"WAO OH OHO OO OH OH The calor s§bll) was synthesized by a similar
method as described for Examples 46 and 47. 1 NMR Spectrum (CD30D,400MHz) 5(ppm):
09%&4dJ68Hqﬁp9434dJ68Hn09&3HtJ72Ha110118@Hn0122
1.74(14H,m),1.80@H bis) 1182 (3RO B L. o8 (9 2 635 ©11) was synthesized

2.77(7H,m),2.87-2,97(2H,m) 3, 9(0.5H,m 4
O o BT el S it Ok For srameie Sre\ iR 2006
4.37(0.5H,brs). 80, 26LbrS)A- 98 BEHLe, I Rz - 1S, 0.88 (31, d, J=6.6Hz7),
J=10.4Hz),5.57-5.67(1H,m),5.72-5. 67(1H m),5. 91(1H d,

0.89(3H,d,J=7.0Hz),0.93(3H,t,J=7.3Hz),1.05(6H,t,J=7.3Hz),

1.21-1.81(10H,m),1.21(3H,s),1.33(3H,s),1.77(3H,s),1.86(1H
dd,J=5.5,13.6Hz),2.46-2.62(5H,m),2.58(4H,q,J=7.3Hz),2.66
(1H,dd,J=2.2,8.1Hz),2.87-2.95(1H,m),2.89(1.6H,s),2.97
(1L.4H,s),3.20-3.32(1H,m),3.50-3.59(1H,m),3.52(1H,dt,J=4.4,
8.4Hz),3.74-3.82(1H,m),4.93(1H,d,J=9.9Hz),5.06(1H,d,
J=10.6Hz),5.56(1H,dd,J=9.9,15.0Hz),5.73(1H,dd,J=9.9,15.0Hz),
5.86(1H,d,J=15.4Hz),6.13(1H,d,J=11.0Hz),6.52(1H,dd,J=11.0,
15.4Hz); ESI-MS m/z 681 (M+H)"

Example 81 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16, 20-pentamethyl-7-(((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]lheptan-2-yl)carbonyl)oxy-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 81)

The title compound (a colorless oil) was synthesized

by a similar method as described for Example 3.
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J=15.2Hz),6.18(1H,d,J=11.2Hz),6.57(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 663 (M+H)+. Example 83
(8E,12E,14E)-7-((4-Cyclooctylpiperazin-I- yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 83) O NOHrJAOOHOOOHO
OH The title compound (a colorless oil) was synthesized by a similar method as described for
Examples 46 and 47. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm)20. {3 MBER8H2)) 6

0.94(3H,d,J=6.8Hz),0.98(3H,t.J=7 1. 5),1.25-1.87 ~
e T e R T
(1H,dt,J=2.Q,649H2);3 42,3.74(3H )3 48-388(LHM . 4% ), 1.19-1.70 (7H,m), 1.20
(1H,d,J=9.6Hz),5.11(1H.d,J=10.4H2Z),5.61(1H,dd,J=9.6,15.2H2),

5.76(1H,dd,0x9%115.2Hr) 500(1Bl:d, 451 3. 2612), 6H,&( 1 H d, 6 311H2Ha), 657 (1H tid , 3314) 2,15.2Hz);
ESI-MS m/z 733 (M+H)". Example 84 (8E,12E,14E)-7-((4-
(Ethoxycarbonyméthylpipérarin-i-ylycarbenyl)oxy- 7Hz) , 1 .86 (1H,dd, J=6.2,14.3Hz),

3,6,16,21-tetrah8gjrox2y-6,10,12,16,20- entamethyl-18,19- epoxytricosa—8012,14-trien-11-o|ide
(Compound'84°213 3¢ SEPTEMBER 2606 0Ny 6-OH (bHfy &) » 2-°0-2.62(3H,m),

2.63-2.70(2H,m),2.74-2.83(1H,m),2.89(1H,dt,J=2.2,6.2Hz),
3.21(0.6H,dd,J=1.8,10.6Hz),3.36(0.4H,dd,J=1.8,10.6Hz),3.47-
3.59(3H,m),3.75-3.82(1H,m),4.32(0.4H,s),4.55(0.6H,s),4.91
(1H,d,J=9.9Hz),5.06(1H,d,J=10.6Hz),5.68-5.77(1H,m),5.51~-
5.61(1H,m),5.86(1H,d,J=15.0Hz),6.13(1H,d,J=11.0Hz),6.52
(1H,dd,J=11.0,15.0Hz); ESI-MS m/z 649 (M+H)".

Example 82 (8E,12E,14E)-7-(((1S,4S)-5-Ethyl-2,5-
diazabicyclo[2.2.1]lheptan-2-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-

8,12,14-trien-11-0lide (Compound 82)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Examples 46 and 47.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.93(3H,d,J=6.8Hz),
0.94(3H,d,J=6.8Hz),0.98(3H,t,J=7.2Hz),1.10-1.18(3H,m),1.22-
1.74(14H,m),1.80(1H,brs),1.82(3H,s)1.87-1.95(2H, m),2.51-
2.77(7H,m),2.87-2.97(2H,m) ,3.23-3.29(0.5H, m),3.37-3.43

(0O.5H,m),3.51-3.63(2H,m),3.63-3.69(1H,m),3.79-3.87(1H,m),
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O OH OH The title compound (a colorless oil) was synthesized by a similar method as described for
Examples 46 and 47. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.20-1.42(3H,m),1.21
(3H,s),1.26(3H,t,J=7.2Hz),1.34(3H,s),1.44-1.54(2H,m),1.56-
1.64(2H,m),1.65(1H,dd,J=6.5,14.4Hz),1.78(3H,s),1.86(1H,dd, 29 SEPTEMBER 2006

J=5.0,14.4Hz),2 50-2.62(7H.m),2.67(1H,dd,J=2.4,8.0Hz),2.87- . __

2.91(1H,m). 5%(?2 28%26-%?7(%(4%#8,;%%-8%’)(1 ,'ré)%,f.ﬁgid'J‘9'6HZ)'5'11‘1H'd'
3.81(1H,m) AL Y(2hq.)=7.2H7) 4. 93(1H:d J719.0H2)5.06 (A4 dr) , 5. 91 (11, g,
J=10.4Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71(1H,dd,J=9.8,

15.2Hz)5.8 0@ H5d Ix15.66H2) 6 (13(1H,3,3F10.0H2),653(AH, dd 4 d730811%. 2HZ); ESIYMS m/z
731(M+Na)". Example 85 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-

6,10,12,16,26-pelifameéthyb-7J (4dheihylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 85) 0 NJ AO OMe OH O 0 OH
OH First St&p (B8R |§,§4E)<-875Ac}e2t8x;}-%%éﬂm&§-%iE@&%%ﬁd—b@h%ﬁ&m/p2]121 29 SEPTEMBER

2006 3,16,21-fris(tiethylsiloxy)-18,19-epoxyricasa:8 12,14 triep-lholide (Compgyind 85-1)
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 83)

The title compound (a colorless oil) was synthesized
by a similar method as described for Examples 46 and 47.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.94(3H,d,J=6.8Hz),
0.94(3H,d,J=6.8Hz),0.98(3H,t,J=7.2Hz),1.25(3H,s),1.25-1.87
(28H,m),1.91(1H,dd,J=5.6,14.4Hz),2.50-2.76(9H,m),2.93
(1H,dt,J=2.0,6.0Hz),3.42-3.74(5H, m),3.78-3.88(1H,m),4.97
(l1H,d,J=9.6Hz),5.11(1H,d,J=10.4Hz),5.61(1H,dd,J=9.6,15.2Hz),
5.76(1H,dd,J=9.6,15.2Hz),5.91(1H,d,JdJ=15.2Hz),6.18(1H,d,
J=11.2Hz),6.57(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 733 (M+H)".
Example 84 (8E,12E,14E)-7—-((4-
(Ethoxycarbonylmethyl)piperazin-1-yl)carbonyl)oxy—
3,6,16,21-tetrahydroxy-6,10,12,16, 20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 84)
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0 'KO OMe OTES 0~ O OTES OTES To a solution of Compound 46-1 (8E,12E,14E)-7-acetoxy-
6-hydroxy-6,10,12,16,20-pentamethyi-3,16,21- tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (171 mg, 0.19 mmol) obtained in the first step of Example 46 in toluene (6 mL) were added
methy! trifluoromethanesulfonate (188 mg, 1.14 mmol) and 1,8- bis(N,N-dimethylamino)naphthalene
(368 mg, 1.71 mmol) at room temperature, and the reaction mixture afassgtirfeMaEBS5CK06 14 hours.
Further, methyl trifluoromethanesulfonate (304 mg, 1.9 m(r)nol) and 1,8-
bis(N,N-dimethylamino)naphthalene (400 mg, 1.9 mmal) wiere added to this mixture at room
temperature, and the reaction mixture was sti/rr\eooat §g fof Gohours. The reaction mixture was
diluted with diethyl ether and was filtrated throu§h & glassffiltér: The filtrate was mixed with 28%
agqueous ammonia (1 mL), and the reactiorn mixture was Jstifred at room temperature for one hour and
sequentially washed with brine, a 0.1M aguesu uttpn ef citri®acid, a saturated aqueous solution
of sodium bicarbonate and brine. The organic layer was dried over anhydrous 215 29 SEPTEMBER

2006 magnesium sulfate, filtrated and concentrated. The . .
The title compound (a colorless o01l) was synthesized

by a similar method as described for Examples 46 and 47.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.20-1.42(3H,m),1.21
(3H,s),1.26(3H,t,J=7.2Hz),1.34(3H,s),1.44-1.54(2H, m),1.56-
1.64(2H,m),1.65(1H,dd,J=6.5,14.4Hz),1.78(3H,s),1.86(1H,dd,
J=5.0,14.4Hz),2.50-2.62(7H,m) ,2.67(1H,dd,J=2.4,8.0Hz),2.87-
2.91(1H,m),3.26(2H,s),3.40-3.70(4H,m),3.50-3.55(1H, m),3.75-
3.81(1H,m),4.17(2H,gq,JdJ=7.2Hz),4.93(1H,d,J=10.0Hz),5.06(1H,d,
J=10.4Hz),5.57(1H,dd,J=10.0,15.2Hz),5.71(1H,dd, J=9.8,
15.2Hz)5.87(14,d,J=15.6Hz),6.13(1H,d,J=10.0Hz),6.53(1H,dd,
J=10.8,15.2Hz); ESI-MS m/z 731 (M+Na)".

Example 85 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-—
6,10,12,16,20-pentamethyl-7-( (4-methylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 85)

First Step

(8E,12E,14E)-7-Acetoxy—-6-methoxy-6,10,12,16,20-pentamethyl-
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resulting residue was purified by silica gel column chromatography (Kanto silica gel 60N, 40 - 100 pm;
ethyl acetate:hexane=10:90) to give the title compound (141 mg, 84%) as a colorless oil. ESI-MS m/z
932(M+Na)'. Second Step (8E,12E,14E)-7-Hydroxy-6-methoxy-6,10,12,16,20-pentamethyi- 3,16,
21-tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14- trien-11-olide (Compound 85-2) OH OMe OTES O
O OTES OTES O To a solution of Compound 85-1 (8E,12E,14E)-7-8Cet6Xy-TEMBER 2006

6-methoxy-6,10,12 16,20-pentamethyi-3,16,21- tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
35 0117 minbh SPYGREA Tt T Hop iR elas o o M e SAad Satassium

olide (158 mg, mm%f) obtainedi
carbonate (120 £mg.10,87 17moi) tJegn.tempesature, then the reaction mixture was stirred at the
same temperature for three hours. The reaction mixture was diluted with ethyl acetate and washed
with brine. The organic layer was dried over anhydrouspmagnesium sulfate and concentrated. The
crude product was purified by silica gel column chromé'tggraphy (Kanto silica gel 60N, 40 - 100 pm;
ethyl acetate:hexane=10:90) to give 216 29 SEPTEMB 6 the title compound (91 mg, 61%) as a
colorless oil. ESI-MS m/z 890(M+Na)‘OTES

OTES

To a solution of Compound 46-1 (8E,12E, 14E)-7-acetoxy—
6-hydroxy-6,10,12,16, 20-pentamethyl1-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (171 mg, 0.19 mmol) obtained in the first step of
Example 46 in toluene (6 mL) were added methyl
trifluoromethanesulfonate (188 mg, 1.14 mmol) and 1, 8-
bis (N, N-dimethylamino)naphthalene (368 mg, 1.71 mmol) at
room temperature, and the reaction mixture was stirred at
65°C for 14 hours. Further, methyl
trifluoromethanesulfonate (304 mg, 1.9 mmol) and 1,8-
bis (N, N-dimethylamino)naphthalene (400 mg, 1.9 mmol) were
added to this mixture at room temperature, and the reaction
mixture was stirred at 65°C for 6 hours. The reaction
mixture was diluted with diethyl ether and was filtrated
through a glass filter. The filtrate was mixed with 28%
aqueous ammonia (1 mL), and the reaction mixture was
stirred at room temperature for one hour and sequentially
washed with brine, a 0.1M aqueous solution of citric acid,
a saturated aqueous solution of sodium bicarbonate and

brine. The organic layer was dried over anhydrous
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Third Step (8E,12E,14E)-6-Methoxy-6,10,12,16,20-pentamethyi-7-(4-
nitrophenoxy)carboxy-3,16,21-tris(triethyisiloxy)-18,19- epoxytricosa-8,12,14-trien-11-olide (Compound
85-3) O2N O 0xO OMe OTES O 0 O OTES OTES To a solution of Compound 85-2
(8E,12E,14E)-7-hydroxy- 6-methoxy-6,10,12,16,20-pentamethyi-3,16,21-
tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14-trien-11- olide (91 mg, 09 1SmAiat)Maibtaineelin the
second step in_dichioromethane (4 mtlg?21 ere . added triethylamine (64 mg, 0.532 mmol),

NN et SRR (G4 15, O/SF S arf A nitSETEnCt SHaTblormAte (63 mg, 0.31 mmo)

at room temperature, and the eaction mixture wasstifed. at the, same teppgrature for 2.5 hours. The
reaction mixture was diluted with ethyl acetate and washed with a saturated aqueous solution of

sodium bicarhonaterand-brine: Thes Organie layes wasidriethoveraanhydousimagaesiyim sulfate and
concentrated. The resulting residue was purified by silica gel column chromatography (Kanto silica gel
60N, 40 - 100pmatethykacetatelexdhe=10:30)te givestheitities2 17029 SERTEVMBERN2006

compound %97 mg, 89%) as a colorless oil. ESI-MS m/z 1055(M+Na) .
4%) as a colorless oil.

ESI-MS m/z 932 (M+Na) .

Second Step
(8E,12E,14E)-7-Hydroxy—-6-methoxy-6,10,12,16,20-pentamethyl-
3,16,21-tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-

trien-11-olide (Compound 85-2)
OMe

OTES

To a solution of Compound 85-1 (8E,12E, 14E)-7-acetoxy-—
6-methoxy-6,10,12,16, 20-pentamethyl-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (158 mg, 0.17 mmol) obtained in the first step in
methanol (5 mL) was added potassium carbonate (120 mg, 0.87
mmol) at room temperature, then the reaction mixture was
stirred at the same temperature for three hours. The
reaction mixture was diluted with ethyl acetate and washed
with brine. The organic layer was dried over anhydrous
magnesium sulfate and concentrated. The crude product was
purified by silica gel column chromatography (Kanto silica

gel 60N, 40 - 100 pm; ethyl acetate:hexane=10:90) to give
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Fourth Step (8E,12E,14E)-6-Methoxy-6,10,12,16,20-pentamethyi-7-((4-
methyipiperazin-1-yi)carbonyi)oxy-3, 16, 21- tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (Compound 85-4) 0 NJx0 OMei OTES 0O O OTES OTES To a solution of Compound 85-3
(8E,12E,14E)-6-methoxy- 6,10,12,16,20-pentamethyi-7-(4-nitrophenoxy)carboxy- 3,16,
21-tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14- trien-11-olide (30 n¥f, 2ZEPMBNEHRaiAeA én the third
step in tetrahydrofuran (2 mL) were added triethylamine (11 mg,. 0.12 mmol) and 1-methyipiperazine
(5.8 mg, 58%§1rﬁolgg%?oeorﬁ e Opuerggtu e, arﬁnogfhgé%é{gtigns mallxtﬁ%el \(/)vraj%esﬁﬁe%)l; the same temperature
for one houf;shhekeagtion grixtug was+ diluted with ethyl acetate and washed with a saturated
agueous solution of sodium bicarbonate and brine. The organic layer was dried over anhydrous
magnesiumrsulfate,sfiksated and concentrated. The resulting residue was purified by silica gel column
chromatography (Kanto silica gel 60N, 40 - 100 pm; methanol:dichloromethane=3:97) to give the title
compound (28Emg2 8% k< cdleressxwit. 218029 SEFTENBER 2006 t(BESIIMShiz-994(M+H)".

nitrophenoxy)carboxy-3,16,21-tris(triethylsiloxy)-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 85-3)

OTES

To a solution of Compound 85-2 (8E,12E, 14E)-7-hydroxy—
6-methoxy-6,10,12,16, 20-pentamethyl1-3,16,21-
tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (91 mg, 0.11 mmol) obtained in the second step in
dichloromethane (4 mL) were added triethylamine (64 mg,
0.52 mmol), N,N-dimethylaminopyridine (64 mg, 0.52 mmol)
and 4-nitrophenyl chloroformate (63 mg, 0.31 mmol) at room
temperature, and the reaction mixture was stirred at the
same temperature for 2.5 hours. The reaction mixture was
diluted with ethyl acetate and washed with a saturated
aqueous solution of sodium bicarbonate and brine. The
organic layer was dried over anhydrous magnesium sulfate
and concentrated. The resulting residue was purified by
silica gel column chromatography (Kanto silica gel 60N, 40

— 100 um; ethyl acetate:hexane=10:90) to give the title
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Fifth Step (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyi-7-((4-methyipiperazin-1-yi)carbonyi)oxy-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compound 85) 0 CNAO OMe OH O O OH OH To a solution of Compound 85-4
(8E,12E,14E)-6-methoxy- 6,10,12,16,20-pentamethyi-7-((4-methyipiperazin-I-
yi)carbonyl)oxy-3,16,21-tris(triethyisiloxy)-18,19- epoxytricosa-8,12,14%rieAHANENRIR(250MG, 25 pmol)
obtained in tk(])e fou&trql | st ?J]I’l lrtmetral“@/ézlgcgfu([iasn g% m(l)_z was_ gdd%dl _ILetrabutyIammonium fluoride (83 JLL,
1.0M tetraﬁyalr%?uran S ution?’at room tempera(iure,]fhen the” redction mixture was stirred at the
same temperafuredor, 1,5 heyesLheseaction mixture was diluted with ethyl acetate and washed with
a saturated aqueous solution of sodium bicarbonate and brine. The organic layer was dried over
anhydrous magnesiupt syifate, filtrated and concentrated. The resulting residue was purified by thin
layer chromatography (Fuji Silysia, NH Silica gel Plate; methanoi:dichioromethane=5:95) to give the
title compouritE (1 £¥nd, 6700 padlatdotoriess oild 1HINMR Speptruna(CGD30D400MHz) 5(ppm):
0.88(3H,d,J=6.4Hz), 219 29 SEPTEMBER 2006

0.90(3H,d, JEBT8NZR0- BA(ELE £ I=7- 20}, $ PSR NOFH BRSO 21—

tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-

olide (Compound 85-4)

OTES

To a solution of Compound 85-3 (8E,12E, 14E)-6-methoxy—
6,10,12,16,20-pentamethyl-7-(4-nitrophenoxy)carboxy—
3,16,21-tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-
trien-11-olide (30 mg, 29 Mmol) obtained in the third step
in tetrahydrofuran (2 mL) were added triethylamine (11 mg,
0.12 mmol) and l-methylpiperazine (5.8 mg, 58 Hmol) at room
temperature, and the reaction mixture was stirred at the
same temperature for one hour. The reaction mixture was
diluted with ethyl acetate and washed with a saturated
aqueous solution of sodium bicarbonate and brine. The
organic layer was dried over anhydrous magnesium sulfate,
filtrated and concentrated. The resulting residue was
purified by silica gel column chromatography (Kanto silica
gel 60N, 40 - 100 pm; methanol:dichloromethane=3:97) to

give the title compound (26 mg, 89%) as a colorless oil.
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1.22-1.69(8H,m),1.78(3H,s),1.86(1H,dd,J=5.6,14.0Hz),2.29
(3H,s),2.36-2.44(4H,m),2.45-2.60(3H,m),2.67(1H,dd,J=2.4, 8.0Hz),
2.86-2.92(1H,m),3.34(3H,s),3.44-3.58(SH,m),3.78-
3.86(1H,m),5.01(1H,d,J=9.6Hz),5.06(1H,d,J=11.2Hz),5.56
(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,J=10.0,15.2Hz),5.87(1H,d, 29 SEPTEMBER 2006
J=15.2Hz),6.13(1H,d J=9. 53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 651(M+H)". Example 86
(8E,12E,14 %i,‘ygfzﬁ rih%%%@feﬁjne‘thoxy- 6,10,12,16,
20-pentam%tti1¥lﬁ¥f(@g@£gazin-1-y|)carbonyl)oxy- 18,19-epoxytricosa-8,12,14-trien-11-olide (Compound
86) 0 /~N~ HNIJ O OMe OH 00 O OH OH The title compound (a colorless oil) was synthesized by
a similar methad asmlescrped farsExampleigs; diH--MNVMR Spectram, (GD 30D AOOMH Z)B(ppm):
0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.22(3H,s),1.22-1.82
(8H,m),1.34(8HIYMETNBH;S); 1( 86 (T HH -8 IR ¢4 OH ), 2441 ) carbonyl) oxy-18, 19—
2.62(3H,m),2.66(1H,dd,J=2.0 8.0H3,2.70-2.82(4H,m ,2.89(1H, dt,J=2.4,5.6Hz)3.25-3.36(3H, covered
with CD30DSPL 38 2565 Q& /v 527 -éﬁb{iﬁﬂﬁ)l,é.o%)&fﬁ,%l,J%?é‘ﬁ?}f@féa?ﬂ-},d,
J=10.8Hz),5.57(1H,dd,J=9.6,15.6Hz),5.73(1H,dd,J=9.6,15.6Hz),
5.86(1H,d,J=15.6Hz),6.13(1H,d,J=11.2Hz),6.52(1H,(}Q,Jill.z, 15.6Hz); ESI-MS m/z 637(M+H)". 220
29 SEPTEMBER 2006 T ome

7~

To a solution of Compound 85-4 (8E,12E, 14E)-6-methoxy-—
6,10,12,16,20-pentamethyl-7-((4-methylpiperazin-1-
yl)carbonyl)oxy-3,16,21-tris(triethylsiloxy)-18,19-
epoxytricosa-8,12,1l4-trien-11-olide (25 mg, 25 Hmol)
obtained in the fourth step in tetrahydrofuran (3 mL) was
added tetrabutylammonium fluoride (83 ul, 1.0 M
tetrahydrofuran solution) at room temperature, then the
reaction mixture was stirred at the same temperature for
1.5 hours. The reaction mixture was diluted with ethyl
acetate and washed with a saturated aqueous solution of
sodium bicarbonate and brine. The organic layer was dried
over anhydrous magnesium sulfate, filtrated and
concentrated. The resulting residue was purified by thin
layer chromatography (Fuji Silysia, NH Silica gel Plate;
methanol:dichloromethane=5:95) to give the title compound
(11 mg, 67%) as a colorless oil.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.4Hz),
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Example 87 (8E,12E,14E)-7-(N-(2-(N',N' Diethylamino)ethyl)carbamoyloxy)-3,16,21-trihydroxy-6-
methoxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 87) O
-~,N'-N-1~ H O OMe OH O O OH O OH The title compound (a colorless oil) was synthesized by a
similar method as described for Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.0Hz), 0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.06(6P%, BEEZHYBER 2006

\% 252231"'43())'%_)'2)38 259;&?%_%%??&@}@%%;Oﬂ;z)'igzég 1.21(3H,s),1.34(3H, s),

(1H,dt,J=2.4,6,0H7),3 2162H §,)=7.2H7)3:25:3.36(3H4, cayesed Wit ¢ 14 . 0Hz),2.29
CD30D),3.48-3.56(1H,m),3.77-3.85(1H,m).4.97(1H,d,

J=9.6Hz),5.08(,H,0,1=10:8t4z)45. 54 (LHh fll J=10-0; 18.2Hz), peihl, 2. 67 (1H, dd, J=2. 4,
(1H,dd,J=9.6,15.6Hz),5.86(1H,d,J=15.6Hz),6.13(1H,d, J=10.8Hz),6.52(1H,dd,J=11.2,15.6Hz);
ESI-MS m/Z667M+HY. . Exammplé 8BHBE)12E,I4E$3, 10,2 B-THihydroxy{6-methexy- 78 -

6,10,12,16,20- ntamethyl 7-(N-methyl-N-(1-methylpiperidin-
4- yl)carbarrﬁ)y%xﬂ/} Hgmg- ép&%y&ﬂr@os% 812 P4l qulr it COmpouhd?88))221- 58 SEPTEMBER

2006 NIJiPly%gé,J=9.6,15.2Hz),5.73(1H,dd,J=1O.O,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=9.2Hz),6.53(1H,dd,J=11.2,15.2Hz) ;
ESI-MS m/z 651 (M+H) .
Example 86 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-
6,10,12,16, 20-pentamethyl-7-((piperazin-1-yl)carbonyl)oxy-

18,19-epoxytricosa-8,12,14-trien-11-o0lide (Compound 86)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.4Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.22(3H,s),1.22-1.82
(8H,m),1.34(3H,s),1.77(3H,s),1.86(1H,dd,J=6.0,14.0Hz),2.44-
2.62(3H,m),2.66(1H,dd,J=2.0,8.0Hz),2.70-2.82(4H,m),2.89(1H,
dt,J=2.4,5.6Hz)3.25-3.36(3H, covered with CDs;OD),3.38-3.55
(5H,m),3.78-3.86(1H,m),5.02(1H,d,J=9.6Hz),5.06(1H,d,
J=10.8Hz),5.57(1H,dd,J=9.6,15.6Hz),5.73(1H,dd,J=9.6,15.6Hz),
5.86(1H,d,J=15.6Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,J=11.2,

15.6Hz); ESI-MS m/z 637 (M+H)"
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1 OMe OH O O OH OH The title compound (a colorless oil) was synthesized by a similar method as
described for Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.4Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.2Hz2),1.17-1.69(16H,m),
1.72-1.90(6H,m),2.10-2.26(2H,m),2.33(3H,s),2.44-2.62(3H,m),

2.66(1H,dd,J=2.4,8.0Hz),2. 82(3H s),2.89(1H,dt,J=2.4,6.0Hz), 29 SEPTEMBER 2006
2.95-3.03( 3,35( s) dt.J=4.4, 78- .

3.85(1H, mz%é‘g“ﬁl&(%ﬁ m). %ﬂi,éﬁlﬂ H%? ge( i

J= “34HZ)%§QGH*QQﬁHﬁQ(é%ﬁgtyééﬂﬁg%§¥¥%%g968 16,21-trihydroxy—6-
15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10 53(1H dd, J=10.8,15.2Hz); ESI-MS m/z
679(M+H) nf=xample-89, (8,12 14 F)- (c(ér(NaMeBm&thyM|gghp@egrﬁm-ﬂcyjmbonyl)oxy 3,16,21-
trinydroxy-6-methoxy-6,10,12,16,20-pentamethyl-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compound89)20 INx®:0OMe-SOH OLdeO OmPOrThé title compound (a colorless oil) was
synthesized by a similar method as described for Example 85. H-NMR Spectrum (CD30D,400MHz)
5(ppm): 0.88(3H,d,J=6.0Hz), 222

N
N \/\NJLO

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.0Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.06(6H,t,J=7.2Hz),
1.22(3H,s),1.22-1.70(8H,m),1.34(3H,s),1.78(3H,s),1.86(1H,dd,
J=5.2,14.0Hz),2.44-2.64(9H,m),2.66(1H,dd,J=2.0,8.0Hz),2.89
(1H,dt,J=2.4,6.0Hz),3.21(2H,t,J=7.2Hz)3.25-3.36(3H, covered
with CDsOD),3.48-3.56(1H,m),3.77-3.85(1H,m),4.97(1H,d,
J=9.6Hz),5.06(1H,d,J=10.8Hz),5.54(1H,dd,J=10.0,15.2Hz),5.71
(lH,dd,J=9.6,15.6Hz),5.86(1H,d,J=15.6Hz),6.13(1H,d,
J=10.8Hz),6.52(1H,dd,J=11.2,15.6Hz); ESI-MS m/z 667 (M+H)"
Example 88 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(l-methylpiperidin-
4-yl)carbamoyloxy)—-18,19-epoxytricosa-8,12,14-trien-11-

olide (Compound 88)
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29 SEPTEMBER 2006 0.89(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.17-1.68(16H,m),1.78
(3H,s),1.81-1.94(3H,m),2.29(6H,s),2.34-2.63(4H,m),2.67
(1H,dd,J=2.4,8.0Hz),2.73-2.89(2H,m),2.89(1H,dt,J=2.4,6.0Hz),
3.33(3H,s),3.52(1H,dt,J=4.4,7.6Hz),3.78-3.85(1H,m),4.10-
4.30(2H,m),5.01(1H,d,J=9.2Hz),5.06(1H,d,J=10.8Hz),5.56 29 SEPTEMBER 2006
(1H,dd,J=10.0,15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5.87(1H,d,
J:15.2Hz),6.13(1H,d,J:10.8Hz),6.53(1H,dd,J:1\ .8,15.2Hz); ESI-MS m/z 679(M+H) . Example 90
(8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy- 6,10; NI620; eentamethyl-?-((4-propy|homopiperazin-l-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-oligé™~f€ompound 90) 0 < N OMe i O OH H4
OH The title compound (a colorless aih wags synthesi a similar method as described for
Example 85. 1H-NMR Spectrum ( ) pmy:0@4-0.92(9H,m),0. 94
(3H,t,J=7.2Hz),1.24(3H,s),1.34(3H,s),1.22-1.681.0H,m),1.78
(3H,d,J=0.8Hz),1.82-1.90(3H,m),2.40-2.72(10H,m),2.89(1H,dt, J=2.0,6.0Hz),3.24-3.36(3H, covered
with CD30D),3.4423160 H(SH, ) 7828 LI PmT B I 1AH 19961y 8 DR YA e st ze

I-10.8H2)586(104.979,6.18 212) 5, TAUHILIE 01927 E) 1 e,

'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.4Hz),

0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.2Hz),1.17-1.69(16H,m),
1.72-1.90(6H,m),2.10-2.26(2H,m),2.33(3H,s),2.44-2.62(3H,m),
2.66(1H,dd,J=2.4,8.0Hz),2.82(3H,s),2.89(1H,dt,J=2.4,6.0Hz),
2.95-3.03(2H,m),3.35(3H,s),3.52(1H,dt,J=4.4,8.0Hz),3.78~-
3.85(1H,m),3.92-4.04(1H,m),5.03(1H,d,J=10.0Hz),5.06(1H,d,
J=10.4Hz),5.56 (1H,dd,J=10.0,15.2Hz),5.73 (1H,dd, J=9.6,
15.2Hz),5.87(14,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,
J=10.8,15.2Hz); ESI-MS m/z 679 (M+H)".

Example 89 (8E,12E,14E)-7-((4-(N,N-
Dimethylamino)piperidin-1-yl)carbonyl)oxy-3,16,21-
trihydroxy—-6-methoxy-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 89)

bt
N™ "0
~N OMe

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.0Hz),
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5.87(1H,d,J=15.6Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8, 15.6Hz);ESI-MS m/z 693(M+H)". 223
29 SEPTEMBER 2006 Example 91 (8E,12E,14E)-7-((4-Butylhomopiperazin-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 91) O OMe 11 OHO O O OH
OH The title compound (a colorless oil) was synthesized by a similagmetitddr ayeescrisgdofor

Cxampe S5 45U Soreun COI00 00 20 0GB T, 1.7

1.82-1.89(3tkm) 2y44r2 A(30H m%2.89(1H,db d=2.9, %9"&2)84 2.63(4H,m),2.67
3.30(3H,s),3.42-3. 58(SH m),3.79-3. 85(1H m),5. 03(1H, ,

J=9.2Hz),5.07¢ Hd,110.4H2), 556 (1H,dd J=100 15 2H7) 52749 (1H,dt, J=2.4, 6 . 0Hz) ,
(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d, J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz);
ESI-MS m/2703(MHHF) Exanidple 9248EJ12E,14E) @H((A,-(B/cﬁﬁrrémﬂﬁdrh@pm)eréz-ihﬂ-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-

pentamethyf-1 Ol©2 EpBBéytﬁccsza ﬁlizdiztj Frertii-blide O(%:b]rﬁp(ﬂm{f ¢d)-FHNo> - °°

(1H,dd,J=10.0,15.2Hz),5.73(14,dd,J=9.6,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz);
ESI-MS m/z 679 (M+H)".

Example 90 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-
6,10,12,16,20-pentamethyl-7-( (4-propylhomopiperazin—-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 90)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.84-0.92(9H,m),0.94
(3H,t,JdJ=7.2Hz),1.24(3H,s),1.34(3H,s),1.22-1.69(10H,m),1.78
(3H,d,J=0.8Hz),1.82-1.90(3H,m),2.40-2.72(10H,m),2.89(1H,dt,
J=2.0,6.0Hz),3.24-3.36(3H, covered with CD30D),3.44-3.60
(5H,m),3.78-3.86(1H,m),5.03(1H,d,J=9.6Hz),5.07(1H,d,
J=10.8Hz),5.56(1H,dd,J=9.6,15.2Hz),5.74(1H,dd,J=9.6,15.2Hz),
5.87(1H,d,J=15.6Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,

15.6Hz) ;ESI-MS m/z 693 (M+H)".
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OMe OH O O OH O OH The title compound (a colorless oil) was synthesized 224 29 SEPTEMBER
2006 by a similar method as described for Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm)
: 0.38-0.42(2H,m), 0.47-0.52(2H,m),0.88(3H,d,J=6.4Hz),0.90(3H,d,J=7.2Hz),
0.94(3H,t,J=7.2Hz),1.23(3H,s),1.34(3H,s),1.22-1.68(9H,m),
1.78(3H,d,J=0.8Hz),1.80-1.92(3H,m),2.44-2.60(3H,m),2.66 (1H,dd, 29 SEPTEMBER 2006
J=2.0,7.6H2),2.74-2.87(4H, .89(1H,dt.)=1.6, . .

5 0112) 3 330SRL S0 5. 60(Ger . 37 % Bo(tH ) st gropiperasin i
J=9.6Hz),5.06(1H 0p,151014H2),5.56 (0. e J=10,0, 15.6H2) 6.k t hoxy—6, 10,12, 16, 20—
(1H,dd,J=10.0,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d, J:11.2Hz),6.g3(1H,dd,J:11.2,15.2Hz);
ESI-MS m/269t @ hy Exasnple 93-(8ky128,34 Ex-78((4-Cyclobutylhomopiperazia-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-

pentamethyl 48k epoxytrdosa-8,12,14-trien-11-olide (Compound 93) 0 OMe OH0 O 0 OH OH
The title compound (a colorless oil) was synthesized by a similar method as described for Example
85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(8H,d,J=6.8Hz),

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.86-0.98(12H,m),
1.23(3H,brs),1.34(3H,s),1.22-1.70(12H,m),1.78(3H,d,J=0.8Hz),
1.82-1.89(3H,m),2.44-2.74(10H,m),2.89(1H,dt,J=2.0,6.0Hz),
3.30(3H,s),3.42-3.58(5H,m),3.79-3.85(1H,m),5.03(1H,d,
J=9.2Hz),5.07(1H,d,J=10.4Hz),5.56 (1H,dd,J=10.0,15.2Hz),5.74
(l1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 707 (M+H)".
Example 92 (8E,12E,14E)-7-((4-Cyclopropylhomopiperazin—-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 92)

The title compound (a colorless o0il) was synthesized
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1.22-1.72(10H,m),1.78(3H,s),1.80-1.90(SH,m),2.02-2.10(2H,m),
2.41-2.60(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.86-2.94(2H,m), 3.24-3.36(3H, covered with
CD30D),3.44-3.60(SH,m),3.78-3.86 (1H,m),5.03(1H,dd,J=2.0,9.6Hz),5.07(1H,d,J=10.8Hz),5.56(1H,
225 29 SEPTEMBER 2006 dd,J=10.0,15.2Hz),5.74(1H,dd,J=9.6,15.6Hz),5.87(1H,d,
J=15.2Hz),6.14(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS tn/2ETOBEMBER . EXatnple 94

(8E,12E,14E)-7-((4-Cyclopentylnomopiperazin-I- .

Varbomy By 5. 16 Sy B ety % 1015 £ 5. Prample 85.

pentamethyl: 81,9-epoxylricasa-8:2 d4;tienrkizlide (Compound 94),0 OMe O O O O OH OH
The title compound (a colorless oil) was synthesized by a similar method as described for Example
85. 1H-NMR Spectrupp (CR3QP,4Q0d Kz} 5y 0488(3Hd, 356 8Kz, J=7.2Hz) ,
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.23(3H,s),1.34(3H,s),
1.36-1.72(16HrhY, 317.8{3Hd] I20.8Hz}, 1 B2 B 003K )32 44H, s) , 1 .22-1.68 (9H, m) ,
2.60(3H,m),2.64-2.70(3H,m),2.73-2.82(2H,m),2.84-2.94(2H,m), 3.24-3.36(3H,covered with

CD30D),3.44-3%60{8+my 307888 {114 )5 .04 (T d9=14:6142)%5.0 9 (- 0D=19:6192),5.56(1H,dd,

S IO ) SRS D e 00
5.6Hz),3.33(3H,s),3.44-3.60(5H,m),3.78-3.86(1H,m),5.03(1H,d,
J=9.6Hz),5.06(1H,d,J=10.4Hz),5.56(1H,dd,J=10.0,15.6Hz),5.74
(l1H,dd,J=10.0,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 691 (M+H)".
Example 93 (8E,12E,14E)-7-((4-Cyclobutylhomopiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 93)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.23(3H,s),1.34(3H, s),
1.22-1.72(10H,m),1.78(3H,s),1.80-1.90(5H,m),2.02-2.10(2H, m),
2.41-2.60(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.86-2.94(2H, m),
3.24-3.36(3H, covered with CD30D),3.44-3.60(5H,m),3.78-3.86

(l1H,m),5.03(1H,dd,J=2.0,9.6Hz),5.07(1H,d,J=10.8Hz),5.56 (1H,
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Example 95 (8E,12E,14E)-7-((4-Cyclohexylhomopiperazin-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 95) 226 29 SEPTEMBER 2006 0
xo0 VY OMe OH 0 O 0 OH OH The title compound (a colorless oil) was synthesized by a similar
method as described for Example 85. 1H-NMR Spectrum (CD30D,400M#&Z) BpmAR 2006

0.88(3H,d,J=6.QH .90(3 =6.8H7),0.94(3H,t,J=7. ,1.23(3H,5) H,s),
11212 65181 ) L 763, 550 b3 1 T LGS Base - or L A

2.60(4H,m) 2.64-2572(3HeM), 2.7512 82(2H ;)28 (1, 96.J5 1424 5, 2H2);3.2613;, 363K, covered with
CD30D),3.42-3.56(SH,m), 3.78-3.86(1H,m),5.03(1H,dd,J=3.2,9.6Hz),5.07(1H,d,J=10.8Hz),
5.56(1H,ddds10Mk1 2K 7),6574¢1H)dd,J=10.0,14.8Hz),5.87
(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2, 15.2Hz); ESI-MS m/z 733(M+H)". Example
96 (8E,12ER:4ENZ, £6,24 - TritBier X4E7 (M= isopropghomopiperazinibghoarbpaylexyre-methoxy-

6,10,12,16, 20-pentamethyl-18,19-e£)oxytricosa-8,12,14-trien 11-olide (Compound 96) 0 xo
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-

pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 94)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.23(3H,s),1.34(3H,s),
1.36-1.72(16H,m),1.78(3H,d,J=0.8Hz),1.82-1.90(3H, m),2.44-
2.60(3H,m),2.64-2.70(3H,m),2.73-2.82(2H,m),2.84-2.94(2H, m),
3.24-3.36(3H,covered with CD;0OD),3.44-3.60(5H,m),3.78-3.86
(lH,m),5.04(1H,d,J=11.6Hz),5.07(1H,d,J=10.8Hz),5.56 (1H,dd,
J=9.6,15.6Hz),5.74(1H,dd,J=10.0,15.2Hz),5.87(1H,d,J=15.2Hz),
6.13(1H,d,J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z
719 (M+H) .
Example 95 (8E,12E,14E)-7-((4-Cyclohexylhomopiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 95)
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/OMe Il " OH 0 ~ 1 A% OH The title compound (a colorless oil) was synthesized by a similar method
as described for Example 85. H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.0Hz), 227
29 SEPTEMBER 2006 0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.03(6H,d,J=6.4Hz),
1.24(3H,s),1.34(3H,s),1.22-1.69(8H,m),1.78(3H,s),1.76-1.90
(3H,m),2.44-2.74(8H,m),2.86-2.94(2H,m),3.33(3H,s),3.44-3.60 29 SEPTEMBER 2006
(SH,m),3.79-3.86(1H,m),5.03(1H,dd,J=4.4,9.6Hz),5.07(1H,d,
J=10.8Hz),5.56(1H,dd,J=10.8,16.0Hz),5.74(1H,dd,J=9.b,
15.6Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=1 QS Hedd, J=10.8,15.2Hz); ESI-MS m/z
693(M+H)". ExmnMe97(8E12E14E)316

isobutylhomopiperazin-1-yl)carbonyl) ,10,12,16,
20-pentamethyl-18,19-epoxytricosa=8, e @rpound 97) 0 --~N NxO Y OMe OH O
O O -))OH OH The title compound (a colorless 0|I) was synthesized by a similar method as described
for Example 85.

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.0Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.23(3H,s),1.34(3H,s),
1.12-1.68(18H,m),1.78(3H,d,J=0.8Hz),1.75-1.89(3H, m),2.42-
2.60(4H,m),2.64-2.72(3H,m),2.75-2.82(2H,m),2.89(1H,dt,J=1.2,
5.2Hz),3.26-3.36 (3H, covered with CD30OD),3.42-3.56(5H,m),
3.78-3.86(1H,m),5.03(1H,dd,J=3.2,9.6Hz),5.07(1H,d,J=10.8Hz),
5.56(1H,dd,J=10.0,15.2Hz),5.74(1H,dd,J=10.0,14.8Hz),5.87
(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,
15.2Hz); ESI-MS m/z 733 (M+H)"
Example 96 (8E,12E,14E)-3,16,21-Trihydroxy—-7—( (4-
isopropylhomopiperazin-1-yl)carbonyl)oxy—6-methoxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-

l11-olide (Compound 96)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.0Hz),
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1H-NMR Spectrum (CD30D,400MHz) 5(ppm) : 0.84-0.95(15H,m),
1.26(3H,s),1.34(3H,s),1.22-1.76(9H,m),1.78(3H,s),1.78-1.90
(3H,m),2.23(2H,d,J=6.8Hz),2.44-2.72(8H,m),2.89(1H,dt,J=2.0, 5.2Hz),3.24-3.38(3H, covered with
CD30D),3.42-3.58(SH,m), 3.78-3.86(1H,m),5.03(1H,d,J=9.6Hz),5.07(1H,d,J=10.4Hz),5.56
(1H,dd,J=9.6,15.2Hz),5.74(1H,dd,J=9.2,14.8Hz),5.87(1H,d, 29 SEPTEMBER 2006

J=15.2Hz),6,13(1H,d,J=10.¢ .53 =10.8,15.2Hz);. ESI- z 707(M+H)", Example 98
(BE. A2 14T 35 51 Ty ooy A ethen 22829 SEPTEMBER 006 - b 21,
6,10,12,16,20-peptamethyl-7{(A-gmopholin-Ayhpiperidin- ) , 1. 78 (31, s),1.76-1.90
1-y|)carbony|)oxy-18,19-epoxytr|cosa-8,12,14-tr|en-11-ollde (Compound 98) 0 N x0 r-~ N OMe OH

0") O OH QEIHT ke titke eampounrd & caloyless @ilpwas syathesjzeds By sssimjlas method as described
for Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=5.2Hz),
0.90(3H,d,J&T12HR),B94(BHBt, 357 BHz)y L. 2 (88 ) 1. 3 3#9); 4, 9. 6Hz) , 5.07 (1H, d,
1.24-1.68(10H,m),1.78(3H,d,J=1.2Hz),1.82-1.96(3H,m),2.32-
2.43(1H,m),JZM)-Q%?(?H?rn)?@.%%lquéj'dﬁ:lé).é%céplzs}ﬁ. Y574 (1H,dd, J=9.6,

(400 3,753 B4 D84 2B o) 5 O A o.128 s =162 1652 (13,
5.06(1H,d,J7108H2)12594( H,dd #59.6455 2112) B o3 (A
Example 97 (8E,12E,14E)-3,16,21-Trihydroxy—7-( (4-
isobutylhomopiperazin-1-yl)carbonyl)oxy—-6-methoxy—
6,10,12,16,20-pentamethyl1-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 97)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.84-0.95(15H,m),
1.26(3H,s),1.34(3H,s),1.22-1.76(9H,m),1.78(3H,s),1.78-1.90
(3H,m) ,2.23(2H,d,J=6.8Hz),2.44-2.72(8H,m),2.89(1H,dt,J=2.0,
5.2Hz),3.24-3.38(3H, covered with CDs;OD),3.42-3.58(5H,m),
3.78-3.86(1H,m),5.03(1H,d,J=9.6Hz),5.07(1H,d,J=10.4Hz),5.56
(l1H,dd,J=9.6,15.2Hz),5.74(1H,dd,J=9.2,14.8Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz);
ESI-MS m/z 707 (M+H)".

Example 98 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-
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J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6.53 (1H,dd,J=10.8,15.2Hz); ESI-MS m/z
721(M+H)". Example 99 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-
6,10,12,16,20-pentamethyl-7-((4-(pyrrolidin-1-yl)piperidin-
1-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 99) 0 N AO OMe 10H Ovv
YW >YCIOOH | OH 229 29 SEPTEMBER 2006 The title compou® (& EBIDHEBE BIl LWas
synthesized.b imilar method as described for Example 85, 1H-NMR Spectrum (CD30D,400MHz)
S0P 0GR 66, SO B bBHE) 0 A 27 L) A A St A
1-23-1-70(19Hym)&%&ﬁ%ﬁﬁﬂd&-ﬁ%@@%@é@é -200(2H.m), 12, 14-trien-11-0lide
2.20-2.30(1H,m),2.44-2.68(8H,m),2.76-2.92(3H,m),3.24-3.36 (3H, covered with
CD30D),3.52d:hdtdet. 838.0Hz),3.77-3.86
(1H,m),4.04-4.24(2H,m),5.01(1H,d,J=10.0Hz),5.06(1H,d,
J=10.4Hz),5.56(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,J=98,15.2Hz),
5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H; =10.8, 15.2Hz); ESI-MS m/z 705(M+H)".
Example 100 (8E,12E,14E)-3,16,21-Trihydrgxyn7-{(4- OMe

hydroxypiperidin-l-yl)piperidin-l-yl)@rbonyl%xf/-(i-
methoxy-6,10,12,16,20-pentamet '

OH

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=5.2Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.21(3H,s),1.34(3H,s),
1.24-1.68(10H,m),1.78(3H,d,J=1.2Hz),1.82-1.96(3H,m),2.32-
2.43(1H,m),2.44-2.62(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.74-
2.92(3H,m),3.32(3H,s),3.52(1H,dt,J=3.6,8.0Hz),3.64-3.74
(4H,m),3.78-3.86(1H,m),4.08-4.28(2H,m),5.01(1H,d,J=9.6Hz),
5.06(1H,d,J=10.8Hz),5.54(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,
J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6.53
(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 721 (M+H)".
Example 99 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-
6,10,12,16, 20-pentamethyl-7-((4-(pyrrolidin-1-yl)piperidin-
l-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 99)
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8,12,14-trien-11-olide (Compound 100) 0 NxO OMe OH HO O O OH O OH The title compound (a
colorless oil) was synthesized by a similar method as described for Example 85. 1H-NMR Spectrum
(CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.0Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.21(3H,s),1.34(3H,s),

1.22-1.69(12H,m),1. 78(3H s),1.82-1.93(5H,m),2.28-2.38(2H,m), 29 SEPTEMBER 2006

2.43-2.58(4H,m),2,67(LH,dd,J=2,0,7 612),2,72-2 83(BH,m), 3,24:3.39(3H, covered it
Do) S B A S b B BTGB By < o Do ) Wb L FRVREL YLD

3.56-3.64(1 m%3 a%%%llﬁlé@m%é-o %Sg%—bw&go@-&d@xample 85.
J=9.6Hz),5.06(1H,d,J=10.8Hz),5.55(1H,dd,J=10.4,15.2H2z),

5.73(1H,dd 322003, 1562 5:87 (1thdal=1502m2):6. 18 () J=108HZ6.63(1+5ddH=10.8,15.2H2);
ESI-MS m/z 735(M+H)". Example 101 (8E,12E,14E)-7-(N-(3-(N',N"-
Dimethylanfin@)pfeid ENImethyicarb &mo¢Ioxi)-8 16:21-6Hz) , 1 .22 (3H,s) , 1.34(3H, s),

trinydroxy-6-methoxy-6,10,12,16,20- pentamethyl 18 19- epoxytrlcosa -8, 12 14 trlen 11-olide
(Compoundt6D T INSNABDME: OH/&GH, ), 1-79-1.907(5H, m) , -00(2H,m),

2.20-2.30(1H,m),2.44-2.68(8H,m),2.76-2.92(3H,m),3.24-3.36
(3H, covered with CDsOD),3.52(1H,dt,J=4.8,8.0Hz),3.77-3.86
(l1H,m),4.04-4.24(2H,m),5.01(1H,d,J=10.0Hz),5.06(1H,d,
J=10.4Hz),5.56 (1H,dd,J=9.6,15.2Hz),5.73(14,dd, J=9.6,15.2Hz),
5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd, J=10.8,
15.2Hz); ESI-MS m/z 705 (M+H)"

Example 100 (8E,12E,14E)-3,16,21-Trihydroxy-7—( (4-(4-
hydroxypiperidin-1-yl)piperidin-1-yl)carbonyl)oxy—-6-
methoxy-6,10,12,16, 20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-0lide (Compound 100)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.0Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.21(3H,s),1.34(3H, s),
1.22-1.69(12H,m),1.78(3H,s),1.82-1.93(5H,m),2.28-2.38(2H, m),
2.43-2.58(4H,m),2.67(1H,dd,J=2.0,7.6Hz),2.72-2.83(5H,m),

3.24-3.39(3H, covered with CDsOD),3.52(1H,dt,J=4.8,8.0Hz),
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OH 0 O H The title compound (a colorless oil) was synthesized by a similar method as described for
Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.0Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.22(3H,s),1.34(3H,s),
1.20-1.78(10H,m),1.78(3H,s),1.86(1H,dd,J=6.3,14.5Hz),2.24
(6H,s),2.31(2H,t,J=8.8Hz),2.44-2.60(3H,m),2.66(1H,dd,J=2.4, 8.0H2)R.852T96(@ERM},3022-3.38(5H,

d 3 3. 3. 78 1 1H,d
Core i CB90), 3L 9 83008 3 A MRS S0,
J=9.6,15.2H7)5. %?1(#' d,J54947),6513(3 Hoe)719.847) 553 {1 H.dch 3132, 1542H7); ESI-MS m/z
667(M+H)". Example 102 (8E,12E 14E) -3,16,21- Trlhydroxy 6- methoxy-

6,10,12,16,80-pentamethybZ4(N-mettyl-N+62-(reogholin;4t, J=15.2Hz) , 6. 13 (14, d,
yl)ethyl)carbamoyloxy)-18,19-epoxytricosa-8,12,14-trien-11 231 29 SEPTEMBER 2006 olide
(Compound’+32)-GHE ) ON:-SNAQIOME, OHLO BB OH O2BE) Thé fitle ¥6mpoband 3& E¥idtiess oil) was
synthesized by a similar method as described for Example 85. 1H-NMR Spectrum (CD30D,400MHz)
5(ppm): 0.88{BHL=6'8H2), @50(@@ d1286)8H2) '04EBH Y I=¥ 2Hz),1.22(3H,5s),1.34(3H,s),

; gg(él—?%?@@é(%‘ﬂ’%@g%l@b% 8@;@%%; xS £ 4§4mOyloxy) -3,16,21-

tr1hydroxy—6—methoxy—6,lO,12,16,20—pentamethyl—l8,l9—

epoxytricosa-8,12,14-trien-11-o0lide (Compound 101)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.0Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.22(3H,s),1.34(3H, s),
1.20-1.78(10H,m),1.78(3H,s),1.86(1H,dd,J=6.3,14.5Hz),2.24
(6H,s),2.31(2H,t,J=8.8Hz),2.44-2.60(3H,m),2.66(1H,dd,J=2.4,
8.0Hz),2.85-2.96(4H,m),3.22-3.38(5H, covered with CDs0D),
3.52(1H,dd,J=3.6,8.0Hz),3.78-3.85(1H,m),5.01(1H,d,J=10.0Hz),
5.06(1H,d,J=10.4Hz),5.55(1H,dd,J=9.6,15.2Hz),5.74 (1H,dd,
J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53
(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 667 (M+H)".
Example 102 (8E,12E,14E)-3,16,21-Trihydroxy—6-methoxy-
6,10,12,16,20-pentamethyl-7-(N-methyl-N-(2- (morpholin-4-

yl)ethyl)carbamoyloxy)—-18,19-epoxytricosa-8,12,14-trien-11-
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3.38(2H, covered with CD30D),3.34(3H,s),3.52(1H,dt,J=4.0,
8.0Hz),3.62-3.72(4H,m),3.78-3.84(1H,m),5.01(1H,d,J=10.0Hz),
5.06(1H,d,J=10.8Hz),5.55(1H,dd,J=10.0,15.2Hz),5.68-5.79
(1H,m),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.4Hz),6.53(1H,dd, J=10.8,15.2Hz);ESI-MS m/z
695(M+H)". Example 103 (8E, 12E 14E)-3,16,21-Trihydroxy-6-methox?@9 GECIRVEER 2006

20- pentamettHI -7-( ethéi/l -N-( §rolidin-l-

yl)ethyl)carbamoylo é;n 5 epoxy cosa-8,12,14-trien-11- olide (Compound 103) 0 CN"~NO OMe
ON 0O O OH OH The title compound (a colorless oil) was synthesized 232 29 SEPTEMBER 2006
by a similar method as described for Example 1H-NMR Spectrum (CD30OD,400MHz) 5(ppm):
0.88(3H,d,J=6.8Hz), 0.90(3H,d,J=7.2Hz),0.94(3kt,J=<7,kHz),1.22(3H,s),1.34(3H,s),
1.23-1.68(8H,m),1.78(3H,d,J=O.8Hz),1.78-1.83(4H,m),'f[.8
(1H,dd,J=5.4,13.1Hz),2.44-2.68(10H,m),2.86-2.97(4H,m)[3.
(3H,s),3.40-3.48(2H,m),3.52(1H,dt,J=4/0,7 6Hz),3.78-3.8
(1H,m),5.00(1H,d,J=9.6Hz),5.06(1H,d,J510.4
J=10.0,14.8Hz),5.74(1H,dd,J=9.6,14.8Hz),5.87(1H, d,J=15. 2Hz)
6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 679(M+H)".

The title compound (a colorless oil) was synthesized

OMe

by a similar method as described for Example 85.

'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.22(3H,s),1.34(3H,s),
1.23-1.69(8H,m),1.78(3H,s),1.86(1H,dd,JdJ=4.6,12.7Hz),2.44-
2.56(9H,m),2.66(1H,dd,J=2.4,7.6Hz),2.86-2.96(4H,m),3.22-
3.38(2H, covered with CD30D),3.34(3H,s),3.52(1H,dt,J=4.0,
8.0Hz),3.62-3.72(4H,m),3.78-3.84(1H,m),5.01(1H,d,J=10.0Hz),
5.06(1H,d,J=10.8Hz),5.55(14,dd,J=10.0,15.2Hz),5.68-5.79
(lH,m),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.4Hz),6.53(1H,dd,
J=10.8,15.2Hz) ;ESI-MS m/z 695 (M+H)"

Example 103 (8E,12E,14E)-3,16,21-Trihydroxy—6-methoxy-
6,10,12,16, 20-pentamethyl-7- (N-methyl-N-(2- (pyrrolidin-1-
yl)ethyl)carbamoyloxy)-18,19-epoxytricosa-8,12,14-trien-11-

olide (Compound 103)

G\l\/\NJOLO
i

The title compound (a colorless o0il) was synthesized
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Example 104 (8E,12E,14E)-7-(N-(3-(N',N'- Eiethylamino)propyl)-N-methylcarbamoyloxy)-3,16,21-
trinydroxy-6-methoxy-6,10,12,16,20-pentamethyl-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compound 104) 0 -~N~~NO a The title compound (a colorless oil) was synthesized by a similar
method as described for Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.05(612 3,JSERHAMBER 2006
1.22(3H,s), .34423H,s 1.20-1.82(10H,m),1.78(3H s%l. 6

(1H,dd,J:5.%¥1 .4ﬁ%§‘,‘éhaz?2.%8 |jFln), '66(1H.dd. %g.f, °8 OF57™8 8%-2°96(4H,m),3.22-3.40(5H,

covered with,CR3Q &%@(}H'%ﬁﬁ%@;&%é@-@ﬁfxwJ@).@é)élﬁt'«ﬁ,’é::%%'ﬁb 233 29
SEPTEMBER 2006 5.06(1H,d,J=10.4Hz),5.55(1H,dd,J=10.0,15.6Hz),5.74(1H,dd,

J=9.6,15.6Hz) & BH Hid I=152H7) 60131 kbd,J=100HZ 6253 (1B 35 ED. 211532H 3k FESI-MS m/z
695(M+H)". Example 105 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-
6,10,12,16,20-p&ntarh6thyi 71({4-methylRBmdpipebasing) , 1. 78-1.83 (4H, m), 1.86
yI)carbonyI)oxg—l&19-egoxytricosa-8,12 14-trien-11-olide (Compound 105)0 Nr'x0 OMe OHO0O
OHOOH (1H,dd,J=5.4,13.1Hz),2.44-2.68 (10H,m),2.86-2.97 (4H,m), 3.34
(3H,s),3.40-3.48(2H,m),3.52(1H,dt,J=4.0,7.6Hz),3.78-3.86
(1H,m),5.00(1H,d,J=9.6Hz),5.06(1H,d,J=10.4Hz), 5.55(1H, dd,
J=10.0,14.8Hz),5.74(1H,dd,J=9.6,14.8Hz),5.87(1H,d,J=15.2Hz),
6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z
679 (M+H) ".
Example 104 (8E,12E,14E)-7-(N-(3-(N’',N’—-
Eiethylamino)propyl)-N-methylcarbamoyloxy)-3,16,21-
trihydroxy-6-methoxy-6,10,12,16, 20-pentamethyl1-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 104)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CD3;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.4Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.05(6H,t,J=7.2Hz),
1.22(3H,s),1.34(3H,s),1.20-1.82(10H,m),1.78(3H,s),1.86
(l1H,dd,J=5.6,14.4Hz),2.42-2.60(9H,m),2.66 (1H,dd, J=2.4,
8.0Hz), 2.84-2.96(4H,m),3.22-3.40(5H, covered with CDsOD),

3.52(1H,dt,J=3.6,8.0Hz),3.78-3.86(1H,m),5.01(1H,d,J=9.6Hz),
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The title compound (a colorless oil) was synthesized by a similar method as described for Example
85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.34
(3H,s),1.38-1.69(7H,m),1.78(3H,d,J=0.8Hz),1.83-1.93(3H,m),

2.35(3H,s),2.45-2.65(7H,m),2.67(1H, dd J=2.4,8.0Hz),2.89 29 SEPTEMBER 2006

e SN AP AL . con . 7e

5.56(1H,dd 9=9. %1%%){? 7”5(%'1]'@1#%%%%“%@ B76IH8( 11,4, 7=10.0Hz)
J=15.2Hz),6.13(1H,dd,J=1. 2 11.2Hz),6.53(1H,dd,J=10.8, 15.2Hz); EEIMS Mz 665(M+H) Example

106 (8E,12K 14 -(4Ethylpigeraznyl- yt)sarbomnyh) oxy-89H5 &i-dnhydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 106) 234 29 SEPTEMBER 2006
O CNxO ~N3daomécOHIG 0 0 &FH 10H Theftitte3edrhpadnd (A boldHesy oifwas Byathesized by a
similar method as described for Example 85. 1H-NMR Spectrum (CD30D, 4OOMHz) 5(ppm):
0.88(3H,d,J2618H7)2 dé@(%%&%%%@é&(éﬁ (F=PBHBY 1 NATSR 1R BH), 1~

320081|_é§9(1£%ml 1384 ?glﬁggﬁl QZL( 1%%?%@ ?rgtgs&&a 12,14-trien-11-olide

(Compound 105)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.34
(3H,s),1.38-1.69(7H,m),1.78(3H,d,J=0.8Hz),1.83-1.93(3H,m),
2.35(3H,s),2.45-2.65(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89
(l1H,dt,J=2.4,6.0Hz),3.32(1.5H,s),3.33(1.5H,s),3.46-3.62
(5H,m),3.79-3.86(1H,m),5.01-5.06(1H,m),5.07(1H,d,J=10.4Hz),
5.56(1H,dd,J=9.6,15.2Hz),5.74(1H,dd,J=9.6,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,dd,J=1.2,11.2Hz),6.53(1H,dd,J=10.8,
15.2Hz); ESI-MS m/z 665 (M+H)".
Example 106 (8E,12E,14E)-7-((4-Ethylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 106)
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(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,6.0Hz),3.32(3H,s),
3.43-3.59(SH,m),3.79-3.86(1H,m),5.01(1H,d,J=9.6Hz),5.06
(1H,d,J=10.8Hz),5.56(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,J=9.6,
15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,dd,J=1.2,10.8Hz),6.53 (1H,dd,J=10.8,15.2Hz); ESI-MS m/z
665(M+H)". Example 107 (8E,12E,14E)-7-((4-Ethylhomopiperazin-l- 29 SEPTEMBER 2006
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11- oI|d Clognpound 107) 0 xo~OMe | OHHOO | ~

O OH OH The title compound (a colorless oil) was s n egvdy a similar method as described for
Example 85. H-NMR Spectrum (CD30D, 4OOMHz) 5(p m t 0.88(3H,d,J=6.8Hz), 235 29 SEPTEMBER
2006 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=F% 2Bz),

1.19-1.29(4H,m),1.34(3H,s),1.38-1.70 .
J=0.8Hz),1.82-1.90(3H,m),2.45-2.73(10H,m),2. 89(1H dt,J=2.4,

6.0Hz),3.33(1.5H, Sﬁem 3(1.5Hs),3.46-3.62(SH,m),3.79-3.85

(1H,m),5.00-5.06(1 }5%%1%“@%%&5%%@%%55 oil) was synthesized

z dd, z d
18 2H2) G AOAD aF 6 BA(1H ol 1T P18 2, ESTRIS i 700+

'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.11(3H,t,J=7.6Hz),
1.20-1.29(4H,m),1.34(3H,s),1.37-1.69(7H,m),1.78(3H,d,
J=0.8Hz),1.86(1H,dd,J=5.2,14.0Hz),2.41-2.63(9H,m),2.67
(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,6.0Hz),3.32(3H, s),
3.43-3.59(5H,m),3.79-3.86(1H,m),5.01(1H,d,J=9.6Hz),5.06
(1H,d,J=10.8Hz),5.56 (1H,dd,J=9.6,15.2Hz),5.73(1H,dd, J=9.6,
15.2Hz),5.87(14,d,J=15.2Hz),6.13(1H,dd,J=1.2,10.8Hz),6.53
(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 665 (M+H)"

Example 107 (8E,12E,14E)-7-( (4-Ethylhomopiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 107)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.8Hz),
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Example 108 (8E,12E,14E)-7-(N-(2-(N',N'- Dimethylamino)ethyl)-N-methylcarbamoyloxy)-3,16,21-
trinydroxy-6-methoxy-6,10,12,16,20-pentamethyl-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compound 108) 0 _N"~NAO (/OMO 1ll 11°'~~ OH O O OH OH The title compound (a colorless oil)
was synthesized by a similar method as described for Example 85. 1H-NMR Spectrum
(CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz); 9. B{BHRBTREHD)) 6

76 8, LA ey B o b iy T 6 o Ty 3 905 Sy
3.37-3.46(2H,my. 3.52¢1H,1d.74.4,8,@17), 3.78.3.83(1H, /Y. P:0Q(1H;d.459.6K2),
5.06(1H,d,J=10.4Hz), 5.55(1H,dd,J=9.6, 15.2Hz),5.69-5. 79(1H m),5.87(1H,d,J=15.2Hz),6.13(1H,d,

236 29 SERTHENIBER 2006 21=10:8H2k6.23(1H,dd I=108(192Hz);, ESBM G m/z1653(\+H) . Example
109 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-
6,10,12,16,20{éntamethyl-7-(f4 (piperdind-{)pigésidia - 46-3 .62 (5H, m) , 3.79-3.85

1-ylcarbonyl)oxy-18, 19 -epoxytricosa-8,12, 14 trlen 11- oI|de Com ound 109
YD) yl }% , 6)5y06 1H, m) (1H,d, 6 8H£ 6 (1H,dd,

J=10.0,15.2Hz),5.74(1H,dd,J=10.0,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz);
ESI-MS m/z 679 (M+H)".

Example 108 (8E,12E,14E)-7-(N-(2-(N',N’-
Dimethylamino)ethyl)-N-methylcarbamoyloxy)-3,16,21-
trihydroxy-6-methoxy-6,10,12,16, 20-pentamethyl1-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 108)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz), 0.94(3H,t,J=7.6Hz), 1.19-1.29(4H,m),
1.34(3H,s), 1.38-1.70(7H,m), 1.78(3H,d,J=0.8Hz),
1.86(1H,dd,J=5.2,14.0Hz), 2.27(6H,s), 2.45-2.63(5H,m),
2.67(1H,dd,J=2.4,8.0Hz), 2.87-2.97(4H,m), 3.30-3.36(3H,m),
3.37-3.46(2H,m), 3.52(1H,td,J=4.4,8.0Hz), 3.78-3.85(1H,m),
5.00(1H,d,J=9.6Hz), 5.06(1H,d,J=10.4Hz), 5.55(1H,dd,J=9.6,

15.2Hz),5.69-5.79(1H,m),5.87(1H,d,J=15.2Hz),6.13(1H,d,
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NxO a The title compound (a colorless oil) was synthesized by a similar method as described for
Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.31-
1.69(18H,m),1.78(3H,s),1.83-1.93(3H,m),2.41-2.61(8H,m),2.67
(1H,dd,J=2.4,8.0Hz),2.70-2.88(2H,m),2.89(1H,dt,J=2.0,6.0Hz), 29 SEPTEMBER 2006

3.33(3H,s),3.52(1H,td,J=4.4,8. ),3.78-3.85(1H,m),4,11- N
4.29(2H,m)if(fé(i%—ﬁ&,?]ﬁgﬁﬁz?g%éq!—%J,@l%.’él z)%%g’ ESI-MS m/z 653 (M+H)".
(1H,dd,J=946,13,2H2). 3 7S(1H §ldl, 3=9:6 1 8:2H2),5.87(AH.6y i hydroxy-6-met hoxy -
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 719(M+H>§‘. Example 110
(8E,12E,14E)-8¢1,6, 21 -Tsiny draxynf-rc(isopropylpiperagii-ga fcaibonyly,axy-6 taethaxy-—
6,10,12,16,20-pentamethyl-18,19-epoxytricosa-8,12,14-trien- 11-olide (Compound 110) 237 29
SEPTEMBER 20062 CNOYY NJ ¢:0Mé 8QH 00 <@k OH Tae ditle ohfpdunidefadolodssdsil) was
synthesized by a similar method as described for Example 85. 1H-NMR Spectrum (CD30D,400MHz)
5(ppm): 0.88E3H 82 10.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.07(6H,d,J=6.8Hz),
1.20-1.29(4H,m),1.32-1.76(10H,m),1.78(3H,d,J=0.8H2),1.86

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.31-
1.69(18H,m),1.78(3H,s),1.83-1.93(3H,m),2.41-2.61(8H,m),2.67
(1H,dd,J=2.4,8.0Hz),2.70-2.88(2H,m),2.89(1H,dt,J=2.0,6.0Hz),
3.33(3H,s),3.52(1H,td,J=4.4,8.0Hz),3.78-3.85(1H,m),4.11-
4.29(2H,m),5.00(1H,d,J=9.6Hz),5.06(1H,d,J=10.4Hz),5.56
(lH,dd,J=9.6,15.2Hz),5.73(1H,dd, J=9.6,15.2Hz),5.87(1H, d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz);
ESI-MS m/z 719 (M+H)".
Example 110 (8E,12E,14E)-3,16,21-Trihydroxy—-7-(4-
(isopropylpiperazin-1-yl)carbonyl)oxy—-6-methoxy-—
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 110)
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(1H,dd,J=5.6,14.0Hz),2.45-2.63(7H,m),2.64-2.75(2H,m),2.89
(1H,dt,J=2.4,6.0Hz),3.32(3H,s),3.42-3.59(SH,m),3.78-3.86
(A1H,m),5.01(1H,d,J=9.6Hz),5.06(1H,d,J=10.4Hz),5.56(1H,dd,
J=9.6,15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),
6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 679(M$HYEEXaMEH& 12006
(8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy- 6,10,12,16,20-pentamethyl-7-((4-propylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-ll-o|id§ (Compound 111) 0 CNAO /~NJ /OMe OH
HO O 10 OH OH The title compound (a colorless oi,[f\\v/\%s ynghesized by a similar method as
described for Example 85. H-NMR Spectrum (C[i{ODA ODMMz) 5(ppm): 0.89(3H,d,J=6.8Hz), 238 29
SEPTEMBER 2006 0.90(3H,d,J=7.2 ),0.94(3H,t,J=7.2H2z),
1.20-1.30(4H,m),1.34(3H,s),1.39-1. OH
J=1.2H2),1.87(1H,dd,J=5.2,14.0Hz),2.31- 2 37(2H m), 2 40-
2.63(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.90(1H,dt,J=2.0,6.0Hz),

3.32(3H.s),3.42-3 B0tSHirh). 8. 7625 BB I m)5 69URE eSS ©il) was synthesized

y4 dd
?13 Sgl J) 3071%“2%51153‘;3%'[5@5%%71 Féﬁz %_%fof]}fsgk;g 1% Zfﬁ%”%?(ﬁ dd,J=11.2,15.2Hz);

ESI-MS m/z §79(M+H)ect rum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),

0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.07(6H,d,J=6.8Hz),
1.20-1.29(4H,m),1.32-1.76(10H,m),1.78(3H,d,J=0.8Hz),1.86
(1H,dd,J=5.6,14.0Hz),2.45-2.63(7H,m) ,2.64-2.75(2H, m),2.89
(1H,dt,J=2.4,6.0Hz),3.32(3H,s),3.42-3.59(5H,m),3.78-3.86
(lH,m),5.01(14,d,J=9.6Hz),5.06(1H,d,J=10.4Hz),5.56 (1H,dd,
J=9.6,15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),
6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z
679 (M+H) "

Example 111 (8E,12E,14E)-3,16,21-Trihydroxy—-6-methoxy-
6,10,12,16,20-pentamethyl-7-( (4-propylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 111)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.89(3H,d,J=6.8Hz),
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Example 112 (8E,12E,14E)-7-((4-Butylpiperazin-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 112) 0 CNxo ~,NJ (/OMe OH 0
O OH OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,dJ=-BHZNBER 2006

0.90(3H,d,J=6 94(3H t.J=7 2Hz) 0.94(3H 1, J=7.2

1.19-1.29(akx; 9%’1%8%63%4@32 ?a%éﬁj%gHz)?zg% 0.94 (38, t,J=71.2Hz),
(1H.00.325.2,14, OH2z) 2 342, 30(2HIMBA02.63(THm) 267011, my , 1. 75 (38,
(1H.dd J=2.4.8 OHZ) 2 89(1H A J=2.0,6.OH) 5 32(3H.5),

3.41-3.60(SH:m) 81¢9-3185 1 K1m),8 H LS, RJ310. Oklz) 5208 1-2 .37 (2H, m) , 2. 40~
(1H,d,J=10.8Hz),5.56(1H,dd,J=10.0,15.2Hz),5.73(1H,dd,
J=9.6,15.2H2)B38 7 Hd 0216 DHZ} 6183 (A+d, =81 Qi) 653 239 RoBEPTFEMBER 2006,

(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 693(M+H)". Examgle 113 S?E 12E 14E)-3,16,21-Trihydroxy-7-((4-
isobutylplpe}aélﬁ f’?l')édrbénﬁlfo@ 8 Mretfo%y-- /619425166 (1 02(1H,d,

20-pentameghyl-18,19-epoyytricosa8,12 14-tien- 11-olids (Compqund 113) 0 NAG 5 4,

(l1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.14(1H,d,
J=11.2Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 679 (M+H)".
Example 112 (8E,12E,14E)-7-((4-Butylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 112)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),0.94 (3H,t,J=7.2Hz),
1.19-1.29(4H,m),1.29-1.69(14H,m),1.78(3H,d,J=0.8Hz),1.86
(l1H,dd,J=5.2,14.0Hz),2.34-2.39(2H,m) ,2.40-2.63(7H,m),2.67
(l1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.0,6.0Hz),3.32(3H, s),
3.41-3.60(5H,m),3.79-3.85(1H,m),5.01(1H,d,J=10.0Hz),5.06
(l1H,d,J=10.8Hz),5.56(1H,dd,J=10.0,15.2Hz),5.73 (1H,dd,

J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6.53
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N OMe OH O O O OH OH The title compound (a colorless oil) was synthesized by a similar method
as described for Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.91(6H,d,J=6.4Hz),0.94(3H,t,J=7.6Hz),
1.19-1.29(4H,m),1.34(3H,s),1.39-1.69(7H,m),1.76-1.90(SH,m),
2.11(2H,d,J=7.2Hz),2.33-2.41(4H,m),2.45-2.63(3H,m),2.67 29 SEPTEMBER 2006

(1H,dd,J=2.4.8,0 (1H,dt3=2,4 3.32(3H.3),

3.40-3.58(SH. % ggiéfz 3[@6(?{4 o é%?ﬁ 'E?} s% Zop > (M)

(1H.d,J= 10@5&@1 126(1idd, ‘]“8%0 O7k5.2H7),5.73(H é“kLTrlhydrox T ((4-
1=9.6.15.2H7).5.87(1H.d.J=15.2Hz7).6 13(1H.d.1=10.8Hz),6.53 (1H.dd J=10.8,15.2Hz); ESI-MS m/z

693(M+H) . iExanple 1K4E8E 12, 14 E)-B) 16, 2 bdmihy pleoxy-6-rethaxy ¥~
((4-(2-methoxyethyl)piperazin-1-yl)carbonyl)oxy-

6,10,12,16,20-pentameéthyk 08 donapaxs/ticosals 12 A4<trieny L 1-olide {CoOmpouhd-1t12H) 240 29
SEPTEMBER 2006 O CNO OH O O 0 OH OH The title compound (a colorless oil) was synthesized
by a similarimhetibddss déSERBRETEr Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=6.8Hz),

o)
N0
)\,N\) OMe

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.91(6H,d,J=6.4Hz),0.94(3H,t,J=7.6Hz),
1.19-1.29(4H,m),1.34(3H,s),1.39-1.69(7H,m),1.76-1.90(5H, m),
2.11(2H,d,Jd=7.2Hz),2.33-2.41(4H,m) ,2.45-2.63(3H,m),2.67
(l1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,6.0Hz),3.32(3H, s),
3.40-3.58(5H,m),3.79-3.86(1H,m),5.01(1H,d,J=9.6Hz),5.06
(l1H,d,J=10.8Hz),5.56(1H,dd,J=10.0,15.2Hz),5.73 (1H,dd,
J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53
(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 693 (M+H)"
Example 114 (8E,12E,14E)-3,16,21-Trihydroxy—-6-methoxy-7-
((4-—(2-methoxyethyl)piperazin-1-yl)carbonyl)oxy-—
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 114)
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0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.34
(3H,s),1.38-1.69(7H,m),1.78(3H,d,J=0.8Hz),1.86(1H,dd,J=5.6,
14.0Hz),2.44-2.63(9H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,
J=2.0,6.0Hz),3.32(3H,s),3.33(3H,s),3.41-3.59(7H,m),3.78-
3.85(1H,m),5.01(1H,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),5.56 29 SEPTEMBER 2006
(1H,dd,J=10.0,15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5. 87(()1H d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8 5)12Hz) ESI-MS m/z 695(M+H)". Example 115
(8E,12E,14E)-3,16,21-Trihydroxy-6-methox @,v 12,16,2Qypentamethyl-7-((4-(tetrahydropyran-4-
yl)piperazin-1-yl)carbonyl) oxy-18,19-e OXX)%/I fitosa-g.1 >trien-11-olide (Compound 115) O CNAO
~N ) COMe OOH 0 ~ v W OJv~OH e title compound (a colorless oil) was synthesized by a
similar method as described for Example 85. Spectrit (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.8Hz), 241 29 SEPTEMBER 2006
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.34

(3H,s),1.38-1.69(IH ) 779 SSERPINA . 86(1FdPF152S ©11l) was synthesized

%4202 ?OZH 5 § §§é8fv* é‘%%? 1‘2{}3& Jm% g ??:?? gz %i?«(%?f 3E 588518 i), 3.98(2H,dd, J=4. 4,

11.2Hz>,S.alfglmws,p%@%@na&%bq J5A045) 5 BB, dch J330. 94520255 73,

0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.34

(3H,s),1.38-1.69(7H,m),1.78(3H,d,J=0.8Hz),1.86(1H,dd,J=5.6,
14.0Hz),2.44-2.63(9H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,
J=2.0,6.0Hz),3.32(3H,s),3.33(3H,s),3.41-3.59(7H,m),3.78-
3.85(1H,m),5.01(1H,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),5.56
(1H,dd,J=10.0,15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz) ;
ESI-MS m/z 695 (M+H)"

Example 115 (8E,12E,14E)-3,16,21-Trihydroxy—6-methoxy-
6,10,12,16,20-pentamethyl-7-((4-(tetrahydropyran-4-
yl)piperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-

trien-11-olide (Compound 115)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.8Hz),
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(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,dd, J=1.2, 11.2HZz),6.53(1H,dd,J=10.8,15.2H2);
ESI-MS m/z 721(M+H)". Example 116 (8E,12E,14E)-7-((4-Cyclopropylpiperazin-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 116) 0 CNAO 77~ NJ kOMe OH
O liH O ni~\I~OH | OH The title compound (a colorless oil) was sy2theSizedEbpERSila&romethod as

d ibed f | -NMR D30D,400MH :.0.40-0.46 ,
046.0.55(2V7) DBH(I 4,16 AP 0 SO s g 2 £ TP A D
0.94(3H,t,972.6H2),1919:8.29(4H, M)l 34(3H,5) 1 885L (9, m) , 1.86 (11, dd, 7=5. 2,
(8H,m),1.78(3H.d.J=0.8Hz),1.86(1H,dd,J=5.2,14.0Hz),2.45-

2.63(7H,m) 240 0| K g, J22.428. OHA L. 89 (1M, dt7J=214 &0K2), . 4, 8 . 0Hz) , 2.89 (1H, dt,
3.32(3H,s),3.37-3.56(SH,m),3.78-3.85(1H,m),5.01(1H,d,
J=9.6Hz),5.0681:H4,d0i0z8H2);5 B6LIH, 8l [J%936,15.2H¥) Bz 3n) , 3.43-3.59 (5H, m) ,

(1H,dd,J=10.0,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,dd,J=1.2, 242 29 SEPTEMBER 2006
10.8Hz),6.53(11 dl: T 018 18 o) IR §E RS\ Fiv/7 577 i+ H) 2 FiERample 14 - A I=

Vcarbony)ouy S8 2Ly cros e mblroty e, 18 15518 Bocid 910-0,15. 282) 573

pentamethy}-183,12:6paxytdcasa: 842y Lastrien 1 irolide (CompoUNdt 144 (11, aq, g-1.2,
11.2Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 721 (M+H)".
Example 116 (8E,12E,14E)-7-((4-Cyclopropylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 116)

0]

X
(0]
l\(\)N OMe

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CDsOD, 400MHz) O (ppm): 0.40-0.46(2H,m),
0.46-0.53(2H,m),0.89(3H,d,J=6.4Hz),0.90(3H,d,J=6.8Hz),
0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.34(3H,s),1.38-1.70
(8H,m),1.78(3H,d,J=0.8Hz),1.86(1H,dd,J=5.2,14.0Hz),2.45-
2.63(7H,m),2.67(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.4,6.0Hz),
3.32(3H,s),3.37-3.56(5H,m),3.78-3.85(1H,m),5.01(1H,d,
J=9.6Hz),5.06(1H,d,J=10.8Hz),5.56(1H,dd,J=9.6,15.2Hz),5.73

(1H,dd,J=10.0,15.2Hz),5.87(14H,d,J=15.2Hz),6.13 (1H,dd,J=1.2,
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0 CNAO ,/NWe OH O v O O OH OH The title compound (a colorless oil) was synthesized by a
similar method as described for Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.34
(3H,s),1.39-1.78(9H,m),1.78(3H,d,J=0.8Hz),1.83-1.95(3H,m),
2.02-2.10(2H,m),2.31(4H,t,J=4.8Hz),2.45-2.63(3H,m),2.67 29 SEPTEMBER 2006

(1H,dd,J=2.4,8. ,2.72-2.81(1H,m),2.89(1H,dt,J=2.0,6. , +
3.31(3H,s),§.%0%%zg( H,%m fg[%s%‘?{gé(‘lfﬁm%,Sﬁr(?[é,zc},’ UDews m/z 6797 (et
J=0.6Hz),506 ,9e3=11978H4)8%,5§@ﬂ4,,9%]F—19-—0eJé-—znt}zééoﬁltyl iperazin-1-
(1H,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d, =11.2Hz),6.}§3F1H,dd,J=10.8,15.2Hz);
ESI-MS m/z 69 tdMtdhy Example 118, (8E-12E,44E)-d ({(4-Cyelopentylpipenazjn-t, 16, 20-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyhd8tEmepdxitriddsal 812k irieni th-olidé , (Compoundi £18)1243029 SEPTEMBER 2006

O CNAO NJOMe OHOCrOOOH OH
(Compound 117)

o)

A
N™ "0
T\(\) OMe

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.34
(3H,s),1.39-1.78(9H,m),1.78(3H,d,J=0.8Hz),1.83-1.95(3H, m),
2.02-2.10(2H,m),2.31(4H,t,J=4.8Hz),2.45-2.63(3H,m),2.67
(l1H,dd,J=2.4,8.0Hz),2.72-2.81(1H,m),2.89(1H,dt,J=2.0,6.0Hz),
3.31(3H,s),3.40-3.58(5H,m),3.78-3.85(1H,m),5.01(1H,d,
J=9.6Hz),5.06(1H,d,J=10.8Hz),5.56(1H,dd,J=10.0,15.2Hz),5.73
(lH,dd,J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,
J=11.2Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 691 (M+H)".
Example 118 (8E,12E,14E)-7-((4-Cyclopentylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 118)
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The title compound (a colorless oil) was synthesized by a similar method as described for Example
85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz2),1.19-1.29(4H,m),1.34
(3H,s),1.36-1.77(13H,m),1.78(3H,d,J=0.8Hz),1.86(1H,dd,J=5.2,
14.0Hz),1.86-1.95(2H,m),2.44-2.63(8H,m),2.67(1H,dd,J=2.4, 29 SEPTEMBER 2006
8.0Hz),2.89(1H,dt,J=2.0,6.0Hz),3.32(3H,s),3.42-3.59(SH,m),
3.78-3.85(1H,m),5.01(1H,d,J=10.0Hz),5.06(1H,d,J= Oin),
5.56(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,J=9.6,15. 2H6l
J=15.2Hz),6.13(1H,dd,J=1.2,10.8Hz),6. 53(1H ':G! =11.
119 (8E,12E,14E)-7-((4-Cyclohexylpipgrazn-I-
yl)carbonyl)oxy-3,16,21-trihydroxy-6=m
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11- ollde (Compound 119)0 k <N)I1OMe JOHO vY
W> O OH | OH The title compound (a colorless m%ﬁas synthesized by a similar method as
described for Exafipfe 85 SN MRSpEC UM ICEBOD 406MHD) Blppmhy: G 88@ERaI%8%8Hz), 244 29

SEPTENEES 200, D SHOH LRI UL 1 E0RA g8 34

'H-NMR Spectrum (CD30D, 400MHz) O (ppm): 0.89(3H,d,J=6.8Hz),

0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.19-1.29(4H,m),1.34
(3H,s),1.36-1.77(13H,m),1.78(3H,d,J=0.8Hz),1.86(1H,dd,J=5.2,
14.0Hz),1.86-1.95(2H,m),2.44-2.63(8H,m),2.67(1H,dd, J=2.4,
8.0Hz),2.89(1H,dt,J=2.0,6.0Hz),3.32(3H,s),3.42-3.59(5H, m),
3.78-3.85(1H,m),5.01(1H,d,J=10.0Hz),5.06(1H,d,J=10.4Hz),
5.56(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,dd,J=1.2,10.8Hz),6.53(1H,dd,J=11.2,
15.2Hz); ESI-MS m/z 705 (M+H)"

Example 119 (8E,12E,14E)-7-((4-Cyclohexylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 119)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.89(3H,d,J=6.8Hz),
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2.27-2.35(1H,m),2.45-2.65(7H,m),2.67(1H,dd,J=2.4,8.0Hz),
2.89(1H,dt,J=2.4,6.0Hz),3.32(3H,s),3.39-3.58(SH,m),3.79-
3.86(1H,m),5.01(1H,d,J=9.6Hz),5.07(1H,d,J=10.8Hz),5.57
(1H,dd,J=10.0,15.2Hz),5.74(1H,dd,J=9.6,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS /s 7ELOMMBE) . Exanple 120

O o ) T YT ohePPRIarLL o1 o 5T /109133 (108,m) 1,34

yl)carbonyl)ox ‘trihydroxy-6
pentamethy|-18,19-epoxyricosas8 12, gtrl_pm%]ﬁ-@ﬂd% (£om 4112Q) 9 CNAS; J.,OMe I'yIN I (

OH O ~~ O OH OH The titie compoun (a colorless 0|I) was synthesized by a similar method as

described for.Examppes85. HH:NMR Speztrany (GD3OP2460MHz) Spprak 0488(3bkxd,J76.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.34

(3H,5),1.38 - PS(1YH, A}, 1 J78{3K ;b JLOL.8HZF, 1 3D BIB6EAH In)3 9 -3 . 58 (5H, m) , 3.79—
1.86(1H,dd,J=5.2,14.0Hz),2.45-2.64(8H, m% ,2.67(1H,dd,J=2.4,

8.0Hz),2.89(1#0dtIE04 6 003 3 ofaH =) o3t 3 57(8H (hfl, A, I=10. 8Hz) , 5.57

SO EAS A BILNE® o 25.10m

J=15.2H2),6:13€LH,4,J7=10.8H2):6:53 (1. dd, I549. 8, 5285120248, 0=10.8, 15.2Hz) ;
ESI-MS m/z 719 (M+H)".
Example 120 (8E,12E,14E)-7-((4-Cycloheptylpiperazin-1-
yl)carbonyl)oxy-3,16,21-trihydroxy-6-methoxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide

(Compound 120)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.34
(3H,s),1.38-1.75(17H,m),1.78(3H,d,J=0.8Hz),1.79-1.86(2H, m),
1.86(1H,dd,J=5.2,14.0Hz),2.45-2.64(8H,m),2.67(1H,dd,J=2.4,
8.0Hz),2.89(1H,dt,J=2.4,6.0Hz),3.32(3H,s),3.39-3.57(5H, m),
3.78-3.85(1H,m),5.01(1H,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),5.56
(lH,dd,J=9.6,15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),5.87(1H,d,

J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz) ;
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29 SEPTEMBER 2006 ESI-MS m/z 733(M+H)". Example 121
(8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy- 6,10,12,16,20-pentamethyl-7-(((1S,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy-18,19- epoxytricosa-8,12,14-trien-ll-olide (Compound 121)
O ri’/NIN OMe OH O O O OH OH The title compound (a colorless oil) was synthesized by a similar
method as described for Example 85. 1H-NMR Spectrum (CD30D,400M#&Z) BpmAR 2006
0.88(3H,d,J=6.8Hz), 0,90( c@: 8Hz),0.94(3H,t,J=7.6Hz),1.20-1.29(4H,m),1.34
(3H,s),1.403§§3%,%i.7§4§-—%. (411 ri).1.83-1.93(2H,m),2.38

(1.2H,5),2.41(1 85H3),2.44-2.63@BH39,2165:2.7L(2H, /) 2¥P3 hydroxy-6-methoxy -
2.85(1H,m),2.89(1H,dt,J=2.0,6.0Hz),3.20-3.30(1H,m),3.33 (1.gH,s),
3.34(1.2H,),3145-359(8H a0);: 34838 1), A-32 (15, 4S) -5-methyl-2, 5-
(0.4H,s),4.42(0.6H,s),4.98-5.04(1H,m),5.06(1H,d,J=10.4Hz),

5.56(1H,ddJ=97%: 08 2z} 6 [24(2H]dd1 823811521 2), 5. 87tk d] ) oxy-18, 19~
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 663(M+H) . Example 122
(8E,12E, 14ERTH((@5L 4S5 3 Ethy k2 52 Gidza®ityt o2 21 fRe plan™29estbbAyioxy-3,16,21-
trinydroxy-6-methoxy-6,10,12,16,20-pentamethyl-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compound 122) 246 't

OF
_N OMe

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.20-1.29(4H,m),1.34
(3H,s),1.40-1.69(7H,m),1.74-1.82(4H,m),1.83-1.93(2H, m),2.38
(1.2H,s),2.41(1.8H,s),2.44-2.63(3H,m),2.65-2.71(2H,m),2.75-
2.85(1H,m),2.89(1H,dt,J=2.0,6.0Hz),3.20-3.30(1H,m),3.33
(1.8H,s), 3.34(1.2H,s),3.46-3.59(3H,m),3.79-3.85(1H,m),4.32
(0.4H,s),4.42(0.6H,s),4.98-5.04(1H,m),5.06(1H,d,J=10.4Hz),
5.56(1H,dd,J=9.6,15.2Hz),5.74(1H,dd,J=9.6,15.2Hz),5.87(1H,d,
J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=11.2,15.2Hz);
ESI-MS m/z 663 (M+H)".
Example 122 (8E,12E,14E)-7-(((1S,4S)-5-Ethyl-2,5-
diazabicyclo[2.2.1]lheptan-2-yl)carbonyl)oxy-3,16,21-
trihydroxy—-6-methoxy-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 122)
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29 SEPTEMBER 2006 0 r'NAO a The title compound (a colorless oil) was synthesized by a similar
method as described for Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.8Hz), 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.05-1.13(3H,m),1.20-
1.30(4H,m),1.34(3H,s),1.38-1.69(7H,m),1.78(3H,d,J=0.8Hz),
1.83-1.91(2H,m),2.45-2.72(8H,m),2.82-2.93(2H,m),3.20-3.31 29 SEPTEMBER 2006
(1H,m),3.33(1.5H,s),3.34(1.5H,s),3.50-3.64(3H,m),3.79-3.85
(1H,m),4.32(0.5H,s),4.42(0.5H,s),4.98-5.04(1H,m),5.06ﬁH,d,
J:10.8Hz),5.56(1H,dd,J:10.0,15.2Hz),5.74(1H,dd,@.d)
15.2Hz),5.87(1H,d,J:15.2Hz),6.13(1H,dd,J:1.2,T6.8 z))6.

M
le,dd,J=10.8,15.2Hz); ESI-MS m/z
-1-(((1S,4S)-5- isopropyl-2,
OH

6-methoxy-6,10,12,16,20-pentamethyl-18,19-e85xytricosa— 8,12,14-trien-11-olide (Compound 123) 0

N O YN~~/OMel OHOOIOH 4~c OThe title compound (a colorless oil) was synthesized by a
similar method as d&schiBéd fordkEMpRB5 ! H-RMRSeetruft (CDISB , 406MAZF 5f5pm):

Q886%th§$éﬁ%hﬂdlar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.05-1.13(3H,m),1.20-
1.30(4H,m),1.34(3H,s),1.38-1.69(7H,m),1.78(3H,d,J=0.8Hz),
1.83-1.91(2H,m),2.45-2.72(8H,m),2.82-2.93(2H,m),3.20-3.31
(l1H,m),3.33(1.5H,s),3.34(1.5H,s),3.50-3.64(3H,m),3.79-3.85
(l1H,m),4.32(0.5H,s),4.42(0.5H,s),4.98-5.04(1H,m),5.06(1H,d,
J=10.8Hz),5.56(1H,dd,J=10.0,15.2Hz),5.74(1H,dd,J=10.0,
15.2Hz),5.87(14,d,J=15.2Hz),6.13(1H,dd,J=1.2,10.8Hz),6.53
(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 677 (M+H)".
Example 123 (8E,12E,14E)-3,16,21-Trihydroxy-7-(((1S,4S)-5-
isopropyl-2,5-diazabicyclo[2.2.1]heptan-2-yl)carbonyl)oxy—
6-methoxy-6,10,12,16, 20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 123)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 85.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.4Hz),
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247 29 SEPTEMBER 2006 0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.05-1.11(6H,m),1.19-
1.30(4H,m),1.34(3H,s),1.37-1.69(7H,m),1.73-1.90(SH,m),2.45-
2.65(6H,m),2.67(1H,dd,J=2.4,8.0),2.89(1H,dt,J=2.0,6.0Hz),
3.01-3.20(1H,m),3.18-3.29(1H,m),3.32-3.35(3H,m),3.52 (1H,td,
J=4.4,8.4Hz),3.54-3.65(1H,m),3.76-3.86(2H,m),4.30(0.5H,s), 29 SEPTEMBER 2006

4.40(0.5H,s),4.98-5.09(2H,m),5.57(1H,dd,J=9.6,15.2Hz) 5.70- B B

5 79(LH ) & B LR LT LT & TP SE10 81 S8 (1 70 8 S8 i y: Eslis

?)91('\:';']')‘-1@8;6?&'%,1}%4, (13!?3345@]1%452)',71(%'(21;.\'?'%'(2711{, m),1.73-1.90(5H,m),2.45-
imethylamino)ethyl)piperazin-1-yl)carbonyl)oxy-3,16,21-

trihydroxy-62methey; & 10.12:16,20-pentamethy)-4 8(19; zpesytrispsa-gi2 14-thervd 1glide

(Compound 124) O CNAO ~N~~NJOMe OH O 4~-)~OH OH The title compound (a colorless oil) was

synthesized byla sintifat hilethod asldesériBed 1dt EXampleB53 1HNMR Spectrbm (CD30D;400MHz)

5(ppm): 0.88(3H.d,J=6,8Hz), 0.90(3H,d,J=7.2H7),0 94(3H 1,J=7 6H2).1.19-1.30(4H.m),1.34
(3H,s),1.37L.69(YHmIAZ28( 3kt 320 BH L H:86(1R ;dP J=5.86 (2H,m) , 4. 30 (0. 5H,'s),

14.0Hz),2.27( ,2.43-2.48(4H,m),2 48-2.62(7H,m) _ 3
(1H,dd,J:z.2%;s§.gﬁ?z), .89g(%LHL,ldt!,§|38=2}f0,ﬁég’ééz&—ﬁfh’ dd,J=9.6,15.2Hz),5.70
3.41-3.59(SH,m),3; £8+3)85(16m). 0,04 (BH,050=2%6M25 508 (11, 4, 5=10.8Hz2) , 6. 53
i) ) = . Z ) . ) b = . ) - Z ) - H ) =
(1H,d,J=10.8Hz),5.56(1H,dd,J=10.0,15.2Hz),5.73(1H,dd,J
10.0,15.2H2)15:18dCLHrd 5 18,2H7) 8113 (L H;6,0-140.812),6653 (M+H) .
Example 124 (8E,12E,14E)-7-((4-(2-(N,N-
Dimethylamino)ethyl)piperazin-1-yl)carbonyl)oxy-3,16,21-

trihydroxy-6-methoxy-6,10,12,16, 20-pentamethyl1-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 124)

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H,m),1.34
(3H,s),1.37-1.69(7H,m),1.78(3H,d,J=0.8Hz),1.86(1H,dd,J=5.2,
14.0Hz),2.27(6H,s),2.43-2.48(4H,m),2.48-2.62(7H,m),2.67
(l1H,dd,J=2.4,8.0Hz),2.89(1H,dt,J=2.0,6.0Hz),3.32(3H, s),
3.41-3.59(5H,m),3.78-3.85(1H,m),5.01(1H,d,J=9.6Hz),5.06
(l1H,d,J=10.8Hz),5.56(1H,dd,J=10.0,15.2Hz),5.73 (1H,dd, J=

10.0,15.2Hz),5.87(14H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53
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248 29 SEPTEMBER 2006 (1H,dd,J=10.8,15.2Hz); ESI-MS m/z 708(M+H)". Example 125
(8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy- 6, 10, 12, 16,20-pentamethyl-7-((4-(1-methylpiperidin-4-
ylpiperazin-1-yl)carbonyl) oxy-18,19-epoxytricosa-8,12,14- trien-11-olide (Compound 125) O ON O
OH O 'Na O OMe OH O OH The title compound (a colorless oil) was synthesized by a similar method
as described for Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5¢ppifi P TESB(BR,&,066.8Hz),

0.90(3H,d,J= ,0.9 t,J=7.6Hz),1.19-1.30(4H,m), N

(310501, 30- GO0 1) L7 I i L 5ot GO ()

1.98-2.07 (2 m)n2124-2 33(1H dp), 2. 28(3H 8),2A45r2.62(TH M)y dr oxy -6 -met hoxy -
2.67(1H,dd,J=2.4,8.0Hz),2.87-2.96(3H,m),3.32(3H,s),3.41-
3.58(SH,m)c3.79-3186 (1.6, M), 54t Btk d59.6HZ), 5 06(1H;&hd=hylpiperidin—4-
10.8Hz),5.56(1H,dd,J=10.0,15.2Hz),5.73(1H,dd,J=10.0,15.2Hz),

5.87(1H,d,J=1 b2 6 31 H, do U x2 2, 10.81Ek),6:63( 1M dd) ~3510:8 15122 ESI-MS hilz 734(M+H)".
Example 126 (8E,12E,14E)-3,16,21-Trihydroxy-6-methoxy-
6,10,12,16, 56 entdmeth k-2 (A GRRMAAY pfoerazin-I-
yI)carbonyI)oxy-18,19-epoxytricosa-8,12,14-trien-11-o|ige (Compound 126) 249 29 SEPTEMBER
2006 O

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 85.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.6Hz),1.19-1.30(4H, m),1.34
(3H,s),1.39-1.69(9H,m),1.78(3H,d,J=1.2Hz),1.83-1.90(3H, m),
1.98-2.07(2H,m),2.24-2.33(1H,m),2.25(3H,s),2.45-2.62(7H,m),
2.67(1H,dd,J=2.4,8.0Hz),2.87-2.96(3H,m),3.32(3H,s),3.41-
3.58(5H,m),3.79-3.86(1H,m),5.01(1H,d,J=9.6Hz),5.06(1H,d,Jd=
10.8Hz),5.56(1H,dd,J=10.0,15.2Hz),5.73(1H,dd,J=10.0,15.2Hz),
5.87(1H,d,J=15.2Hz),6.13(1H,dd,J=1.2,10.8Hz),6.53(1H,dd,
J=10.8,15.2Hz); ESI-MS m/z 734 (M+H)".
Example 126 (8E,12E,14E)-3,16,21-Trihydroxy—-6-methoxy-
6,10,12,16,20-pentamethyl-7-( (4- (pyridin-4-yl)piperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 126)
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NxO a The title compound (a colorless oil) was synthesized by a similar method as described for
Example 85. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.8H2z),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.34
(3H,s),1.38-1.69(7H,m),1.78(3H,d,J=1.2Hz),1.86(1H,dd,J=5.2,
14.0Hz),2.45-2.63(3H,m),2.66(1H,dd,J=2.4,8.0Hz),2.89(1H,dt, 29 SEPTEMBER 2006
J=2.0,6.0Hz),3.34(3H,s),3.40-3.47(4H,m),3.52(1H,td,J=4.4,
8.4Hz),3.56-3.72(4H,m),3.80-3.87(1H,m),5.05(1H,d.J=D.2Hz),

&
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 127) 0 CN1O OEt OH0O0O

OH OH The title compound (a colorless oil) was s¥nthesized by a similar method as described for

Example 85 excegtor 250'20 SERTEMEBER26U6- UshritPeth§Hthitlubimethah8siforate in the first
step. 1H-NMR Spectium (CO3RRIPMHZ.2Ppm): 9 88(3H d.I588H2) 5
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.19-1.29(4H,m),1.34
(3H,s),1.38-1.69(7H,m),1.78(3H,d,J=1.2Hz),1.86(1H,dd,J=5.2,
14.0Hz),2.45-2.63(3H,m),2.66(1H,dd,J=2.4,8.0Hz),2.89(1H,dt,
J=2.0,6.0Hz),3.34(3H,s),3.40-3.47(4H,m),3.52(1H,td,J=4.14,
8.4Hz),3.56-3.72(4H,m),3.80-3.87(1H,m),5.05(1H,d,J=9.2Hz),
5.07(1H,d,J=10.4Hz),5.58(1H,dd,J=10.0,15.2Hz),5.76 (1H,dd,
J=10.0,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,dd,J=1.2,11.2Hz),
6.53(1H,dd,J=11.2,15.2Hz),6.86(2H,d,J=6.4Hz),8.02-8.04
(2H,m); ESI-MS m/z 714 (M+H)".
Example 127 (8E,12E,14E)-6-Ethoxy-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-( (4-methylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide
(Compound 127)
o]

Py

The title compound (a colorless o0il) was synthesized

by a similar method as described for Example 85 except for
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0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.16(3H,t,J=7.2Hz),
1.22(3H,s),1.22-1.60(7H,m),1.34(3H,s),1.65(1H,dd,J=6.4,
14.0Hz),1.78(3H,s),1.86(1H,dd,J=5.6,13.6Hz),2.30(3H,s),
2.36-2.43(4H,m),2.43-2.69(4H,m),2.89(1H,dt,J=2.4,5.6Hz),
3.43-3.61(7H,m),3.77-3.84(1H,m),4.98(1H,d,J=9.6Hz),5.06 29 SEPTEMBER 2006

(1H,d,J=10.8Hz),5.55(1H,dd,J=10.0,15.2Hz),5.76(1H,dd,J=9.6, . .

15 51175, RC L0, T BB & AP O A B G918, T4 5Py 6P iz
665(M+H) .1 Examples 128 (B8R, 2 A Bh6-Riboxy: 3, 18 2Lty dioe8 s10.dl%r—6 . snz) ,
16,20-pentamethyl-7-((4-(piperidin-1-yl)piperidin-
1-yl)carbonyl)axy 38, 19;epaxydicosacs, 82, 13Hriendd7qlage; (Compeypd 128y 07GRHR QEt OH O O O
OH OH The title compound (a colorless oil) was synthesized by a similar method as described for
Example 12I7. 2HRIVR BpectdmL(CDH30D,400MHZ 15 Ppns)) 0188{3H d1I<6IOHA - 4,
0.90(3H,d,J:6.8Hz),0.94(73H,t,J:7.6Hz),1.17(3H,t,J:6.8H?,
1.22(3H,s),1.22°H 8916+’ i T3 4(BHLs)PL 78E511S)y, 83:£ 933 - 6Hz) , 2. 30 (3H, s5),

(3H,m),2.42-2 éﬁ%H, )%.g?%H,gd, =2.4, 6%2. 0- %22 _
(3H.m).3.49-367( H%)f Naeek: (ﬂ‘—]ﬁm%,l‘gj?& . f‘éﬂ,gm), bglrdt,J=2.4,5.602),
(1H,,J=9.6412) 5.06(3 H(6:1=10.4k12).5.54(3 1 dd:J510.9, 351 20 SERTEMBER 2906
15.2Hz),5.76(1H,dd,J=9.6,15.6Hz),5.86(1H,d,J=15.2Hz),6.13
(1H,d,J=10.0Hz) &,52(1bl,ddi1d+] £. 25152z 1 &ESI-MB m/z15 . 2Hz) , 5. 76 (1H,dd, J=9.6,
15.2Hz),5.86(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,
J=11.2,15.2Hz); ESI-MS m/z 665 (M+H)".
Example 128 (8E,12E,14E)-6-Ethoxy-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-7-( (4- (piperidin-1-yl)piperidin-
l-yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 128)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 127.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.0Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.6Hz),1.17(3H,t,J=6.8Hz),
1.22(3H,s),1.22-1.69(16H,m),1.34(3H,s),1.78(3H,s),1.83-1.93
(3H,m) ,2.42-2.63(8H,m),2.67(1H,dd,J=2.4,7.6Hz),2.70-2.92
(3H,m),3.49-3.62(3H,m),3.77-3.84(1H,m),4.13-4.27(2H,m),4.98

(1H,d,J=9.6Hz),5.06(1H,d,J=10.4Hz),5.54(1H,dd,J=10.0,
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733(M+H) . Example 129 (8E,12E,14E)-7-Acetoxy-6,16-dihydroxy- 6,10,12,16,
20-pentamethyi-3,21-bis(triethyisiloxy)-18,19- epoxytricosa-8,12,14-trien-11-olide (Compound 129) 0
"U'O/OH OTES 0 O OTES OH A solution of (8€,12E,14E)-7-acetoxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyi-18,19-epoxytricosa- 8,12,14-trien-11-olide (221 mg, 0.4
mmoi), N,N- dimethylaminopyridine (25 mg, 0.2 mmol) and triethylaniife SBR BEHGF&R n#A6l) in
dichioromethane (7 m s cooled ta 5C, a splutign of chj lethyisilane (609 mg, mol) in
dichioromeiﬂghg é)nﬁL ags( g%dgg H?()_F?Wigé k?e'rée o, )a{n%'t%)é?ge&%’c |b?:$n{?§tugg %/\)ds% s'télﬁr?(;d at room
temperature far opeyheyr. gthe reaction mixtyse wasdilitedswith efhyl aeetale, washed with water and
a saturated aqueous solution of sodium bicarbonate, dried over anﬁydrous magnesium sulfate and
evaporated:;7EBe vesulting residue was purified by silica gel column chromatography (Kanto silica gel
60N, 40 to 50 pm; ethyl acetate-hexane, 1:9 to 1:4 to 1:3) to give the title compound (320 mg,
quantitativey asracdsiodess 0il8252 28, SERTEMBER 2086 -ESI-MSlatly 8084W+Na) .

6,10,12,16,20-pentamethyl-3,21-bis(triethylsiloxy)-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 129)

A solution of (8E,12E,14E)-7-acetoxy-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-
8,12,14-trien-11-0lide (221 mg, 0.4 mmol), N,N-
dimethylaminopyridine (25 mg, 0.2 mmol) and triethylamine
(613 mg, 6 mmol) in dichloromethane (7 mL) was cooled to
5°C, a solution of chlorotriethylsilane (609 mg, 4 mmol) in
dichloromethane (3 mL) was added dropwise thereto, and the
reaction mixture was stirred at room temperature for one
hour. The reaction mixture was diluted with ethyl acetate,
washed with water and a saturated aqueous solution of
sodium bicarbonate, dried over anhydrous magnesium sulfate
and evaporated. The resulting residue was purified by
silica gel column chromatography (Kanto silica gel 60N, 40
to 50 Um; ethyl acetate-hexane, 1:9 to 1:4 to 1:3) to give
the title compound (320 mg, quantitative) as a colorless

oil.
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Example 130 (8E,12E,14E)-3,6,16-Trihydroxy-7-((4- isopropyipiperazin-1-yi)carbonyi)oxy-21-methoxy-
6,10,12,16, 20-pentamethyi-18,19-epoxytricosa-8,12,14-trien- 11-olide (Compound 130) O rNAO J
OH OMe O O OH O OH First Step (8E,12E,14E)-7-Acetoxy-6,16-bis(1-ethoxyethoxy)-
6,10,12,16,20-pentamethyi-3,21-bis(triethyisiloxy)-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compound 130 1) 0 'KO OEE OTES 00 OTES 4c~OEE To a solutionsi ZGivpain e 129

(8E,12E,14 toxy- 6 %@ ?M‘u 19 Xy-6,10,12,16,20-pentamethyi-3,21-
bis(triethyisi xy) epoxyt cosa-8,12,14-trien-11- olide (320 mg, 0.41 mmol) obtained in Example
129 and etgwgmhgthgg (°89 mg, §2rﬁmpjl)gg1 dichjoromethane _was aglded a solution of

pyridinium p- tolueneswfonate (5 mg, 20 pmol) in dichloromet ane mL) at room temperature, and
the reaction mbguiesyas stikred at thel saime demperatune oyenighie Thexgaction mixture was diluted

with ethyl 253
6,10,12,16,20-pentamethyl1-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 130)

First Step
(8E,12E,14E)-7-Acetoxy—-6,16-bis(l-ethoxyethoxy) -
6,10,12,16,20-pentamethyl-3,21-bis(triethylsiloxy)-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 130-1)

To a solution of Compound 129 (8E,12E,14E)-7-acetoxy-
6,16-dihydroxy-6,10,12,16,20-pentamethyl-3, 21—
bis(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (320 mg, 0.41 mmol) obtained in Example 129 and
ethylvinyl ether (589 mg, 8 mmol) in dichloromethane (6 mL)
was added a solution of pyridinium p-toluenesulfonate (5 mg,
20 Umol) in dichloromethane (1 mL) at room temperature, and
the reaction mixture was stirred at the same temperature

overnight. The reaction mixture was diluted with ethyl
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29 SEPTEMBER 2006 acetate, washed with water and a saturated aqueous solution of sodium
bicarbonate, dried over anhydrous magnesium sulfate and evaporated. The resulting residue was
purified by silica gel column chromatography (Kanto silica gel 60N, 40 to 50 pm; ethyl
acetate-hexane, 1:9 to 1:7) to give the title compound (252 mg, 67%) as a colorless oil. ESI-MS m/z
947(M+Na)’. Second Step (8E,12E,14E)-7-Acetoxy-6,16-bis(1-ethoRyethBRIEBRAR 2006
dihydroxy-6,10,12,16,20-pentamethyi-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 130-2) O
7O OFF B I CEE G O A it Gt Eambatng 1300 (GE TaE BT Besoay o
6316'?'5(1_'%@0@%@%)&%gvﬂjlgo]rﬁa%%'pe&]':air@%thé%%'1_2_1énhydrous magnesium ) )
bis(triethyisiloxy)-18,19-epoxytricosa-8,12,14-trien-11- olide (107 mg, 0.1156 mmol) obtained in the
first step in detrahydrofiiran £6 dploruds eooledie 56 detralutylanymodiue flaeridendi® Md
tetrahydrofuran solution, 0.25 mL, 0.25 mmol) was added dropwise thereto, and the reaction mixture
was stirred av rcon iemperaturecforiut douesiathedreaetion iirture wasldilbtedwith @Myl acetate

and then washed with water and a saturated aqueous solution of sodium bicarbonate, dried over
anhydmnsrﬁ%gﬁ@ﬂ@ﬁ12@4 ethyl acetate—-hexane, 1:9 to 1:7) to give the

title compound (252 mg, 67%) as a colorless oil.

ESI-MS m/z 947 (M+Na) .

Second Step
(8E,12E,14E)-7-Acetoxy—6,16-bis(l-ethoxyethoxy)-3,21-
dihydroxy-6,10,12,16,20-pentamethyl1-18, 19-epoxytricosa-—

8,12,14-trien-11-0lide (Compound 130-2)

A solution of Compound 130-1 (8E,12E,14E)-7-acetoxy-—
6,16-bis(l-ethoxyethoxy)-6,10,12,16,20-pentamethyl-3,21-
bis(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-
olide (107 mg, 0.1156 mmol) obtained in the first step in
tetrahydrofuran (6 mL) was cooled to 5°C,
tetrabutylammonium fluoride (1.0 M tetrahydrofuran solution,
0.25 mL, 0.25 mmol) was added dropwise thereto, and the
reaction mixture was stirred at room temperature for 1.5
hours. The reaction mixture was diluted with ethyl acetate
and then washed with water and a saturated aqueous solution

of sodium bicarbonate, dried over anhydrous magnesium
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29 SEPTEMBER 2006 sulfate and evaporated. The resulting residue was purified by silica gel
column chromatography (Kanto silica gel 60N, 40 to 50 pm; ethyl acetate-hexane, 1:1 to 2:1) to give
the title compound (81 mg, 100%) as a colorless oil. ESI-MS m/z 719(M+Na)". Third Step
(8E,12E,14E)-7-Acetoxy-3-diethylisopropyisiloxy-6,16-bis(1-
ethoxyethoxy)-21-hydroxy-6,10,12,16,20-pentamethyi-18,19- epoxytcosze® 1RMEERIiehoDk-olide
(Compound 1 ofg,%o %9 OEE |1 %‘—édOH OFQQEIePS gElE A §:oelutic%1 of Compogggéll?,g&z
(8E,12E,14I§51- ~&CetoNy- ,f&%?s?f-e%ho%yethoxy)ﬁ,ff— I y?:l?oxy-éj ?1@2,{’@50?
pentamethyjiz18.L9-epaxyiriGosas8 -l 4-iethi-olide (332 (g #3-6.pmel) phiained iy the second
step, N,N- dimethylaminopyridine (3 mg, 23.8 mol) and triethylamine (49 mg, 0.476 mmol) in
dichioromethaned1 oL )was sealed ta =204 iethylisopropyisilyi shlpride (£8.3gnge598amol) was
added dropwise thereto, and the reaction mixture was stirred at -20C to 5C for 1.2 hours. Next,
diethylisopropyisityi ehiariden@1 (Mg, 179 pAdl)was added dropwisestothé reaction mixture at the
same temperature,

ESI-MS m/z 719 (M+Na) .

Third Step
(8E,12E,14E)-7-Acetoxy—-3-diethylisopropylsiloxy-6,16-bis(1-
ethoxyethoxy)-21-hydroxy-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 130-3)

ODEIPS

A solution of Compound 130-2 (8E,12E,14E)-7-acetoxy-
6,16-bis(l-ethoxyethoxy)-3,21-dihydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-o0lide (33.2
mg, 47.6 Umol) obtained in the second step, N,N-
dimethylaminopyridine (3 mg, 23.8 umol) and triethylamine
(49 mg, 0.476 mmol) in dichloromethane (1 mL) was cooled to
-20°C, diethylisopropylsilyl chloride (10.3 mg, 59.5 umol)
was added dropwise thereto, and the reaction mixture was
stirred at -20°C to 5°C for 1.2 hours. Next,

diethylisopropylsilyl chloride (31 mg, 179 umol) was added

dropwise to the reaction mixture at the same temperature,
followed by stirring for 4.5 hours. Further,

diethylisopropylsilyl chloride (41.2 mg, 238 Umol) was
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followed by stirring for 4.5 hours. Further, diethylisopropyisilyi chloride (41.2 mg, 238 pmol) was 255
29 SEPTEMBER 2006 added dropwise to the reaction mixture at the same temperature, followed by
stirring for 1.3 hours, and then stirring at room temperature for one hour. The reaction mixture was
diluted with ethyl acetate, washed with water and a saturated aqueous solution of sodium
bicarbonate, dried over anhydrous magnesium sulfate and evaporatéd. Fa@ Tektliing 26sidue was

purified by thip. layer.chromatography, (Merck Art 1.05628; ethyl acetate-hexane, 1:2) to give the title
Compound (10 g 409%) 262 colorbes o LIS 12 Ba7MIKay Fodih Step

(8EJZEJAE%%?%g§9ﬁ¥éfﬁ?¢WH%N¥8pH§mygﬁ§é§f.S@6r 1.3 hours, and then )
ethoxyethoxy)-21-methoxy-6,10,12,16,20-pentamethyi-18,19- epoxytricosa-8,12,14-trien-11-olide

(Compoundst3@-4) AHOEE FOMe @ & OREIRS Qe Aoselution of. Compoundal30:3n
(8E,12E,14E)-7-acetoxy-3- diethylisopropyisiloxy-6,16-bis(1-ethoxyethoxy)-21-hydroxy-
6,10,12,16,20-pentamethyi-48 19tepbxyiridosatd 12, 1ackieat ¢1-olide(88. 2vhgh4@ phsot) obtained in
the third step and 1,8-bis(N,N-dimethylamino)naphthalene (51.4 mg, 0.24 mmol)
and a saturated aqueous solution of sodium bicarbonate,
dried over anhydrous magnesium sulfate and evaporated. The
resulting residue was purified by thin layer chromatography
(Merck Art 1.05628; ethyl acetate-hexane, 1:2) to give the
title compound (19.1 mg, 49%) as a colorless oil.
ESI-MS m/z 847 (M+Na)" .
Fourth Step
(8E,12E,14E)-7-Acetoxy—-3-diethylisopropylsiloxy-6,16-bis(1-
ethoxyethoxy)—-21-methoxy-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 130-4)

ODEIPS

A solution of Compound 130-3 (8E,12E,14E)-7-acetoxy-3-
diethylisopropylsiloxy-6,16-bis(l-ethoxyethoxy)—-21-hydroxy—
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-
l1l1-olide (33.2 mg, 40 umol) obtained in the third step and
1,8-bis (N, N-dimethylamino)naphthalene (51.4 mg, 0.24 mmol)

in toluene (0.7 mL) was cooled to 5°C, and methyl

trifluoromethanesulfonate (20 mg, 0.12 mmol) was added

dropwise to the reaction mixture, followed by addition of
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in toluene (0.7 mL) was cooled to 5C, and methyl trifluoromethanesulfonate (20 mg, 0.12 mmol) was
added dropwise to the reaction mixture, followed by addition of 256 29 SEPTEMBER 2006 0.5 mL of
toluene. The reaction mixture was stirred at 50C for 12.5 hours. The reaction mixture was cooled to
room temperature, diluted with toluene, and 0.06 N aqueous ammonia (5 mL) was added at 5C,
followed by stirring at room temperature for about 20 minutes. Ethyl a8etaif®, T wagrRaritDa Saturated
agueous SO(%““’?”m?j %r?mtggium chlorid?h\évere aggq,_\% Itlhereto the mixture é\/as sti(rjregtfor a while, and

the organic layer was separa%leedrﬁ'he organiﬁgyer was %és%%ﬁew%aa 0.05 Jﬁ/‘Ff?lqueous solution of

citric acid aggan agueoys sojutiop of sodium picarhqnate sriceessively, dried, oyar aahydrous

magnesium sulfate and evaporated. The resulting residue was purified by silica gel column
chromatograpbyn (Kantpesilicage! 50N, %0tteb0.pmi ethyl 1acetgtehexaned: Atoakiddod to 1:3) to
give the title compound (15.8 mg, 47%) as a colorless oil. ESI-MS m/z 861(M+Na)". <Fifth Step>
(8E,12E,14E)8eDiethyliSopiopyisioxy-6dkiibistl-5°C, followed by stirring at
ethoxyethoxy)-7-hydroxy-21-methoxy-6,10,12,16,20-

pentamethyi-187 9-8pBsACIEES 1211 AREnE1 E-Olifld (Edtipourtd- 136-55 B &FEE OMe O 0

water and a saturated aqueous solution of ammonium chloride
were added thereto, the mixture was stirred for a while,
and the organic layer was separated. The organic layer was
washed with a 0.05 M aqueous solution of citric acid and an
aqueous solution of sodium bicarbonate successively, dried
over anhydrous magnesium sulfate and evaporated. The
resulting residue was purified by silica gel column
chromatography (Kanto silica gel 60N, 40 to 50 um; ethyl
acetate-hexane, 1:9 to 1:7 to 1:4 to 1:3) to give the title
compound (15.8 mg, 47%) as a colorless oil.

ESI-MS m/z 861 (M+Na) .

<Fifth Step>

(8E,12E, 14E)-3-Diethylisopropylsiloxy—-6,16-bis(1-
ethoxyethoxy)-7-hydroxy-21l-methoxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 130-5)

ODEIPS

To Compound 130-4 (8E,12E,14E)-7-acetoxy-3-
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OEE 0 ODEIPS To Compound 130-4 (8E,12E,14E)-7-acetoxy-3- 257 29 SEPTEMBER 2006
diethylisopropylsiloxy-6,16-bis(1-ethoxyethoxy)-21-methoxy- 6,10,12,16,
20-pentamethyi-18,19-epoxytricosa-8,12,14-trien- 11-olide (21.5 mg, 25.6 pmol) obtained in the fourth
step was added a 0.2M solution of guanidine/guanidine nitrate (methanol-dichioromethane, 9:1) (0.26
mL, 52 Jimol), followed by stirring at room temperature for 12.5 hours? H-EECHBR NZikilse was

diluted with (gt@&lﬁcﬂatgg\r%%%@%ds With wa r?gb% ggtyiaettegoa%%eg%s% é{s}cf)éu_ti%[u_% ammonium

chloride, drie over anﬁy magnesidm sulfateand “evapora sulting residue was purified

by silica ge} colimm, chromajogeaphy(Kanto siliga geL 6N, 4Q {0 50 Slimg eihy] agetate-bexane, 1:7 to
1:5to 1:4) to give the title compound (19.3 mg, 95%) as a colorless oil. ESI-MS m/z 819(M+Na) .

Sixth Step (BE,12E.d4E)-3:Dietydisopropyisiaxy-f,1-bis{tred in the fourth step
ethoxyethoxy)-21-methoxy-6,10,12,16,20-pentamethyi-7-(4-
nitrophenoxydcarbosie-d84 Pegdkytiicosaid®n 2 d-wieprtit iolidéq Comipburel 180-6R02N O OxO OFF
OMe 0 0 OD EIPS
(methanol-dichloromethane, 9:1) (0.26 mL, 52 umol),
followed by stirring at room temperature for 12.5 hours.
The reaction mixture was diluted with ethyl acetate, washed
with water and a saturated aqueous solution of ammonium
chloride, dried over anhydrous magnesium sulfate and
evaporated. The resulting residue was purified by silica
gel column chromatography (Kanto silica gel 60N, 40 to 50
Um; ethyl acetate-hexane, 1:7 to 1:5 to 1:4) to give the
title compound (19.3 mg, 95%) as a colorless oil.
ESI-MS m/z 819 (M+Na) .
Sixth Step
(8E,12E,14E)-3-Diethylisopropylsiloxy—-6,16-bis(1-
ethoxyethoxy)—-21-methoxy-6,10,12,16,20-pentamethyl-7-(4-

nitrophenoxy)carboxy-18, 19-epoxytricosa-8,12,14-trien-11-

olide (Compound 130-6)

ODEIPS

A solution of Compound 130-5 (8E,12E,14E)-3-

diethylisopropylsiloxy-6,16-bis(l-ethoxyethoxy)-7-hydroxy-
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\O4FFC A solution of Compound 130-5 (8E,12E,14E)-3-
diethylisopropylsiloxy-6,16-bis(1-ethoxyethoxy)-7-hydroxy- 258 29 SEPTEMBER 2006
21-methoxy-6,10,12,16,20-pentamethyi-18,19-epoxytricosa- 8,12,14-trien-11-olide (19.3 mg, 24.2
pmoi) obtained in the fifth step, N,N-dimethylaminopyridine (3 mg, 24.2 moi) and triethylamine (25
mg, 0.242 mmoi) in dichioromethane (1.2 mL) was cooled to 5C, a sahutioRRfEMBIERpheny

chioroform:%? (25 En{% A21 pmai) ir&difgio%?éfek#ag\aem@t.%ﬁ,n})l\ga? &dded }%;I% wise thereto, followed

by stirring at room emﬁ/erafure for thre€ & feaction miXture Was ed \(/)wstﬁ_ethyl acetate

and then washegd WQU@PiaeW—ePﬁo%‘?JH%OW ebsodiym bisarbongte, Rurthisr 1N, orgapc laysr was

sequentially washed with an aqueous solution of amimonium chloride, an agueous solution of sodium
bicarbonaterand waterdp this atder; dbergrganiclaysrwas iedoves anhydrouspagnesium sulfate

and evaporated to give a residue of the title compound (40.7 mg) as a pale yellow solid. This solid
was subjecteditetthe sabseguerit yeaction0 withoutnpardficationdSebémth@tephane (1.2
(8E,12E,14E)-3-Diethylisopropyisiloxy-6,16-bis(1-
ethoxyethoi@})W-(@ﬁs@@%}aﬁaiﬁé?a?iﬁl-y?)céﬂi’dh‘yii)@}%y-of 4-nitr ophenyl
21-methoxy-,10,1216.20:penfamely-L9,19-gpoxyiricosa; 242 14 rlen:1L1-olide (Cpmpgund 130-7)

was added dropwise thereto, followed by stirring at room

temperature for three hours. The reaction mixture was

diluted with ethyl acetate and then washed with an aqueous

solution of sodium bicarbonate. Further the organic layer

was sequentially washed with an aqueous solution of

ammonium chloride, an aqueous solution of sodium

bicarbonate and water in this order. The organic layer was

dried over anhydrous magnesium sulfate and evaporated to

give a residue of the title compound (40.7 mg) as a pale

yellow solid.

This solid was subjected to the subsequent reaction

without purification.

Seventh Step

(8E,12E,14E)-3-Diethylisopropylsiloxy—-6,16-bis(1-

ethoxyethoxy)—-7-((4-isopropylpiperazin-1-yl)carbonyl)oxy—

21-methoxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 130-7)
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29 SEPTEMBER 2006 O C NxO VN ) OEE OMe O O O ODEIPS OEE A solution of the crude
product of Compound 130-6 (8E,12E,14E)-3-diethylisopropyisiloxy-6,16-bis(1-
ethoxyethoxy)-21-methoxy-7-(4-nitrophenoxy)carboxy- 6,10,12,16,
20-pentamethyi-18,19-epoxytricosa-8,12,14-trien- 11-olide (20.4 mg, 12.1 pmol) obtained in the sixth
step in tetrahydrofuran (0.9 mL) was cooled to 5C, and a solution of2E-istprapyMpipRrazins (2.4 mg,
18.2 pmol) in tetrahydrofuran (0.1 mL) and triethylamine (3.7 mg, 36.3 mol) were added dropwise
thereto, followed by stirring at room temperature forﬁ.S hours. The reaction mixture was diluted with
ethyl acetate, washed with water and a saturatq@ ugougsolution of sodium bicarbonate, dried over
anhydrous magnesium sulfate and evaporatea]’The esQiing residue was purified by thin layer
chromatography (Fuji Silysia NH Siita cétate-hexane, 1:3) to give the title compound
(10.0 mg, 87%, two steps) as a coloifess off 99 +H) . Eighth Step
(8E,12E,14E)-6,16-Bis(1-ethoxyethoxy)-3-hydroxy-7-((4-
isopropyipiperazin-1-yi)carbonyi)oxy-21-methoxy-

6,10,12,16,20-pertametiyi-1871 REpSX\RriCEHLE, 12 At eh of Compound 130-6
(8E,12E, 14E)-3-diethylisopropylsiloxy-6,16-bis(1-

ethoxyethoxy)—-21-methoxy-7-(4-nitrophenoxy)carboxy-
6,10,12,16,20-pentamethyl1-18, 19-epoxytricosa-8,12,14-trien-
1l1-olide (20.4 mg, 12.1 umol) obtained in the sixth step in
tetrahydrofuran (0.9 mL) was cooled to 5°C, and a solution
of l-isopropylpiperazine (2.4 mg, 18.2 pamol) in
tetrahydrofuran (0.1 mL) and triethylamine (3.7 mg, 36.3
Umol) were added dropwise thereto, followed by stirring at
room temperature for 6.5 hours. The reaction mixture was
diluted with ethyl acetate, washed with water and a
saturated aqueous solution of sodium bicarbonate, dried
over anhydrous magnesium sulfate and evaporated. The
resulting residue was purified by thin layer chromatography
(Fuji Silysia NH Silica gel plate; ethyl acetate-hexane,
1:3) to give the title compound (10.0 mg, 87%, two steps)
as a colorless oil.

ESI-MS m/z 951 (M+H)".

Eighth Step
(8E,12E,14E)-6,16-Bis(l-ethoxyethoxy)-3-hydroxy-7—-( (4-
isopropylpiperazin-1-yl)carbonyl)oxy—-21l-methoxy-

6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-
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260 29 SEPTEMBER 2006 11-olide (Compound 130-8) 0 rNxO TNJ OEE OMe O O OEE O OH A
solution of Compound 130-7 (8E,12E,14E)-3- diethylisopropyisiloxy-6,16-bis(1-ethoxyethoxy)-7-((4-
isopropyipiperazin-1-yi)carbonyi)oxy-21-methoxy- 6,10,12,16,
20-pentamethyi-18,19-epoxytricosa-8,12,14-trien- 11-olide (10 mg, 10.5 pmol) obtained in the seventh
step in tetrahydrofuran (1.0 mL) was cooled to 5C, and tetrabutylant@ositirTiorictke A00 M
tetrahydrofuran solution, 11.6 gl, 11. ol) was added dropwise thereto, followed by stirring at room
temperaturlei %rol.é (#u%ur(s&oll%%%%%%tigr? Hr%é(%ure was diluted with ethyl acetate, washed with water
and a saturated aqueous solution of sodium bicarbonate, dried over anhydrous magnesium sulfate
and evaporated. The resulting residue was purified N '8 layer chromatography (Merck Art 1.05628;
methanol-dichioromethane, 1:29) to give the title campouyld ¢&=4 mg, 86%) as a colorless oil. ESI-MS
m/z 823(M+H)". Ninth Step (8E,12E,14E)-3,6,16-Trihydsoxy=7-((4-isopropyipiperazin-I-
yi)carbonyi)oxy-21-methoxy-6,10,12,1 nt M lh I-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compound 130) 261 0"~ oH

A solution of Compound 130-7 (8E,12E,14E)-3-
diethylisopropylsiloxy—-6,16-bis(l-ethoxyethoxy)-7-((4-
isopropylpiperazin-1-yl)carbonyl)oxy—-21-methoxy—
6,10,12,16,20-pentamethyl1-18, 19-epoxytricosa-8,12,14-trien-
1l1-olide (10 mg, 10.5 umol) obtained in the seventh step in
tetrahydrofuran (1.0 mL) was cooled to 5°C, and
tetrabutylammonium fluoride (1.0 M tetrahydrofuran solution,
11.6 pl, 11.6 umol) was added dropwise thereto, followed by
stirring at room temperature for 1.5 hours. The reaction
mixture was diluted with ethyl acetate, washed with water
and a saturated aqueous solution of sodium bicarbonate,
dried over anhydrous magnesium sulfate and evaporated. The
resulting residue was purified by thin layer chromatography
(Merck Art 1.05628; methanol-dichloromethane, 1:29) to give
the title compound (7.4 mg, 86%) as a colorless oil.

ESI-MS m/z 823 (M+H)".

Ninth Step
(8E,12E,14E)-3,6,16-Trihydroxy—-7—-((4-isopropylpiperazin-1-
yl)carbonyl)oxy-21-methoxy-6,10,12,16,20-pentamethyl1-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 130)
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29 SEPTEMBER 2006 O CNxO NJ OH OMe O O O OH OH To a solution of Compound 130-8
(8E,12E,14E)-6,16- bis(1-ethoxyethoxy)-3-hydroxy-7-((4-isopropyipiperazin-I-
yi)carbonyi)oxy-21-methoxy-6,10,12,16,20-pentamethyi-18,19- epoxytricosa-8,12,14-trien-11-olide (7.4
mg, 9 pmol) obtained in the eighth step in a mixture of tetrahydrofuran:2-methyl-2-propanol=I:1 (0.7
mL) was added pyridinium p-toluenesulfonate (6.8 mg, 27 pmol), follbdvedE by BtiRiR) atdom
temperature for 24 hours. The reaction mixture was diluted with ethyl acetate, washed with water and
a saturated aqueous solution of sodium bicarbonate g?ued over anhydrous magnesium sulfate and
evaporated. The resulting residue was purified byka layer ﬁhromatography (Fuji Silysia NH Silica
gel plate; methanol-dichioromethane, 1:39) to g\lﬁe ~compound (4.2 mg, 69%) as a colorless
oil. 1H-NMR Spectrum (CD30D,400
0.88(3H,t,J=7.6Hz),0.89(3H,d,J=6.
1.21(3H,s),1.28-1.70(11H,m),1.77(3H,d, J 1.2 z) 1 85(1H dd
J=5.2,14.0Hz),2.47-2.62(7H,m),2.64(1H,dd,J=2.4,8.0Hz),2.67-

2.74(1H,m),2.88(TLP A2 AU ORIY) 31 AR PA)-3 %88 (8E,12E,14E)-6,16-

5(33362 s4237 o g?%is 5 2%1 rgg_4 9%12!;{2 JE 2 dléopropylplperazm -

yl)carbonyl)oxy—21—methoxy—6,10,12,16,20—pentamethyl—l8,l9—

epoxytricosa-8,12,1l4-trien-11-o0lide (7.4 mg, 9 Mmol)
obtained in the eighth step in a mixture of
tetrahydrofuran:2-methyl-2-propanol=1:1 (0.7 mL) was added
pyridinium p-toluenesulfonate (6.8 mg, 27 umol), followed
by stirring at room temperature for 24 hours. The reaction
mixture was diluted with ethyl acetate, washed with water
and a saturated aqueous solution of sodium bicarbonate,
dried over anhydrous magnesium sulfate and evaporated. The
resulting residue was purified by thin layer chromatography
(Fuji Silysia NH Silica gel plate; methanol-dichloromethane,
1:39) to give the title compound (4.2 mg, 69%) as a
colorless oil.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=7.2Hz),
0.88(3H,t,J=7.6Hz),0.89(3H,d,J=6.8Hz),1.07(6H,d,J=6.4Hz),
1.21(3H,s),1.28-1.70(11H,m),1.77(3H,d,J=1.2Hz),1.85(1H,dd,
J=5.2,14.0Hz),2.47-2.62(7H,m),2.64(1H,dd,J=2.4,8.0Hz),2.67-
2.74(1H,m),2.88(1H,dt,J=2.4,6.0Hz),3.14-3.19(1H,m),3.38
(3H,s),3.42-3.70(4H,m),3.75-3.82(1H,m),4.93(1H,d,J=10.0Hz),

5.06(1H,d,J=10.8Hz),5.57(1H,dd,J=10.0,15.2Hz),5.72(1H,dd,
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262 29 SEPTEMBER 2006 J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=10.8Hz),6.53
(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 679(M+H)". Example 131
(8E,12E,14E)-3,6,16-Trihydroxy-21-methoxy- 6,10,12,16,20-pentamethyl-7-((4-methylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide (Compound 131) 0 CNAO IN) Il I ~/OH O
"~~ OMe 0 OH OH The title compound (a colorless oil) was synthesiZeds By TEEiRtiRAr Atdthod as

d ibed f N t ,400 88(3H.d 2H
S o L T R G
1.70(11H,m) 7 ¢3H,d. 971 2Hz3, LI H.ddhI=p2. 16 OHg) 0 (M)
2.30(3H,s),2.35-2.63(7H,m),2.64(1H,dd,J=2.4,8.0Hz),2.88

(1H,dt,J=2.46:002)%3 1413.206E,0D:3.38(3H;S),8.3963- Tt ihydroxy-21-methoxy—
(4H,m),3.75-3.82(1H,m),4.93(1H,d,J=10.0Hz),5.06(1H,d,

J=10.8Hz),5.56701H,dd U=028, 1 B 2HA BT NL H,dd I+ 9.61E8. DR iperazin-1-
5.87(1H,d,J=15.2Hz),6.13(1H,dd,J=1.2,10.8Hz),6.53(1H,dd, J=10.8,15.2Hz); ESI- MS m/z 651(M+H)".
Example 1321(%@{@@%% B 16y I Héthgy- 12, 14-trien-ll-ol

6,10,12,16, i entam t 5—?1-((4 methylhomopiperazin-I-

yl)carbonyl)ox ni% 151 epox |cosa-8,12,14-trien-11-o|ide

The title compound (a colorless oil) was synthesized
by a similar method as described for Example 130.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=7.2Hz),
0.88(3H,t,J=7.6Hz),0.89(3H,d,J=6.8Hz),1.21(3H,s),1.29-
1.70(11H,m),1.77(3H,d,J=1.2Hz),1.85(1H,dd,J=5.2,14.0Hz),
2.30(3H,s),2.35-2.63(7H,m),2.64(1H,dd,J=2.4,8.0Hz),2.88
(lH,dt,J=2.4,6.0Hz),3.14-3.20(1H,m),3.38(3H,s),3.39-3.71
(4H,m),3.75-3.82(1H,m),4.93(1H,d,J=10.0Hz),5.06(1H,d,
J=10.8Hz),5.57(1H,dd,J=9.6,15.2Hz),5.72(1H,dd,J=9.6,15.2Hz),
5.87(1H,d,J=15.2Hz),6.13(1H,dd,J=1.2,10.8Hz),6.53(1H,dd,
J=10.8,15.2Hz); ESI-MS m/z 651 (M+H)".
Example 132 (8E,12E,14E)-3,6,16-Trihydroxy—-21-methoxy-
6,10,12,16,20-pentamethyl-7-( (4-methylhomopiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 132)
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(Compound 132) 263 29 SEPTEMBER 2006 0 rxo OH OMe 0 O OH O OH The title compound (a
colorless oil) was synthesized by a similar method as described for Example 130. 1H-NMR Spectrum
(CD30D,400MHz) 5(ppm): 0.88(3H,d,J=7.2Hz),
0.88(3H,t,J=7.6Hz),0.89(3H,d,J=6.8Hz),1.22(1.2H,s),1.23
(1.8H,s),1.28-1.71(11H,m),1.77(3H,d,J=0.8Hz),1.81-1.93 29 SEPTEMBER 2006
(3H,m),2.34(1.2H,s),2.35(1.8H,s),2.50-2.67(8H,m),2.88
(1H,dt,J=2.0,6.0Hz),3.14-3.20(1H,m),3.38(3H,s),3.47-3H6
(2H,m),3.58-3.67(2H,m),3.75-3.82(1H,m),4.95(1|:lm
5.07(1H,d,J=10.8Hz),5.57(1H,dd,J=9.6,15.2Hz),5.
J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6 A8(1§l,d,J=11.21H7)%6.53 (1H dd,J=10.8,15.2Hz); ESI-MS m/z
665(M+H)". Example 133 (8E,12E, -(t4- opI
yl)carbonyl)oxy-3,6,16-trihnydroxy-21-methoxy- é) }10 12,16,20-

pentamethyl-18,19- epoxytrlcosa -8,12,14-trien-11-olide_(Compound 133) 0 N x0 ~OH OMe 0 O OH
OH The title compound (a colorless 0il) was synthesized

by a similar method as described for Example 130.

'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=7.2Hz),
0.88(3H,t,J=7.6Hz),0.89(3H,d,J=6.8Hz),1.22(1.2H,s),1.23
(1.84,s),1.28-1.71(11H,m),1.77(3H,d,J=0.8Hz),1.81-1.93
(3H,m),2.34(1.24,s),2.35(1.8H,s),2.50-2.67(8H,m),2.88
(1H,dt,J=2.0,6.0Hz),3.14-3.20(1H,m),3.38(3H,s),3.47-3.56
(2H,m),3.58-3.67(2H,m),3.75-3.82(1H,m),4.95(14,d,J=10.0Hz),
5.07(1H,d,J=10.8Hz),5.57(14,dd,J=9.6,15.2Hz),5.73 (1H,dd,
J=9.6,15.2Hz),5.87(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6.53
(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 665 (M+H)"

Example 133 (8E,12E,14E)-7-( (4-Ethylhomopiperazin-1-
yl)carbonyl)oxy-3,6,16-trihydroxy—-21l-methoxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide

(Compound 133)

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 130.

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=7.2Hz),

264



The title compound (a colorless oil) was synthesized by a similar method as described for Example
130. H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=7.2Hz), 264 29 SEPTEMBER 2006
0.88(3H,t,J=7.6Hz),0.89(3H,d,J=6.8Hz),1.08(1.5H,t,J=7.2Hz),
1.09(1.5H,t,J=7.2Hz),1.22(1.5H,s),1.23(1.5H,s),1.28-1.70
(11H,m),1.77(3H,d,J=1.2HZ),1.82-1.91(3H,m),2. 47-2.76(10H,m), 29 SEPTEMBER 2006

NI, Y A ——

J=10.8Hz),5.54¢1H,dd9=0.6;18.2417),5. 43(3H dd,459.6y15.2H2) 1 51, s),1.28-1
5.87(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6. 53(1H dd, 5216, 8, 5 2Hz); ESI-MS m/z 679(M+H)

Example 13d1(BE, 42E 14E)-73Acetpxy-8, 6121 tnhydroxy91 (34, m) ,2.47-2.76 (10H, m),
6,10,12,16,20-pentamethyl-6-((4-methylpiperazin-1-

yl)carbonylyox§3 8119-épexythcdsds 8 A2z14-tricnt 1 3-olide L{Campourrd 134), 6 DNE 4POH O OH OH
First Step (8E,12E, 14E; -7-Acetoxy-6,10,12,16,20-pentamethyl-6-(4-

nitropheno )éa—%é%y B)16521- %ns?trf%%ﬁﬁigﬂd%) ﬁ8815_9§]e[f303%ytﬁc85§ 18292 2431 1%lide (Compound

1344)C)O§LN9%%ﬂ:,5.57(1H,dd,J=9.6,15.2Hz),5.73(1H,dd,J=9.6,15.2Hz),
5.87(1H,d,J=15.2Hz),6.13(1H,d,J=11.2Hz),6.53(1H,dd, J=10.8,
15.2Hz); ESI-MS m/z 679 (M+H) .
Example 134 (8E,12E,14E)-7-Acetoxy-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-6-((4-methylpiperazin-1-
yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide

(Compound 134)

OH

First Step
(8E,12E,14E)-7-Acetoxy-6,10,12,16,20-pentamethyl-6-(4-
nitrophenoxy)carboxy-3,16,21-tris(triethylsiloxy)-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 134-1)

To a solution of Compound 46-1 (8E,12E,14E)-7-acetoxy-

6-hydroxy-6,10,12,16, 20-pentamethyl-3,16,21-
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OTES O O O OTES OTES To a solution of Compound 46-1 (8E,12E,14E)-7-acetoxy-
6-hydroxy-6,10,12,16,20-pentamethyl-3,16,21- 265 29 SEPTEMBER 2006
tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14-trien-11- olide (44 mg, 49 mol) obtained in the first step
of Example 46 in dichioromethane (2.0 mL) were added triethylamine (30 mg, 0.29 mmol),
N,N-dimethylaminopyridine (90 mg, 0.73 mmol) and 4-nitrophenyi ciiérofarPTatE®86 nag,00.44 mmoi)

under icecooling, and the reaction mixture was Sired.at jogm feneratiye ndet nifrogen

atmosphere for “three ay e reattion nlixture was ethyl” acetate and washed with a

saturated agyequs §Qllgtig%of @dm chacgggréqtg eacpdik?lrincer.1 J h@i(%rggnié:ég%ero\gas dried over
. u| 4 -

anhydrous magnesium sulfate, filtrated and evaporated. The resulting residue was purified by silica
gel column mtuematography (Kanip siicangel 16N 402t00LGRLpmivethyl agetate:hexane=10:90) to give
the title compound (19 mg, 36%) as a colorless oil. ESI-MS m/z 1082(M+Na)". Second Step
(8E,12E,14E¥}-YeAbetoryr 6110, X3 4 6120~ péntabhethiyi 16- ¢ (4N méthyipiperazinn iyiyoayibomliyoxy-3, 16,
21- tris(triethgisiloxy)-l&19-epox tricosa-8,12,14-trien-11- olide (Compound 134-2% 0

(90 mg, 0.73 mmol) and 4-nitrophenyl chloroformate (90 mg,

0.44 mmol) under ice-cooling, and the reaction mixture was

stirred at room temperature under nitrogen atmosphere for

three days. The reaction mixture was diluted with ethyl

acetate and washed with a saturated agqueous solution of

sodium bicarbonate and brine. The organic layer was dried

over anhydrous magnesium sulfate, filtrated and evaporated.

The resulting residue was purified by silica gel column

chromatography (Kanto silica gel 60N, 40 to 100 Mm; ethyl

acetate:hexane=10:90) to give the title compound (19 mg,

36%) as a colorless oil.

ESI-MS m/z 1082 (M+Na) .

Second Step

(8E, 12E,14E)-7-Acetoxy-6,10,12,16,20-pentamethyl-6—-( (4-

methylpiperazin-1-yl)carbonyl)oxy-3,16,21-

tris(triethylsiloxy)-18,19-epoxytricosa-8,12,14-trien-11-

olide (Compound 134-2)

To a solution of Compound 134-1 (8E,12E,14E)-7-
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Jlao OAN~ON OTES O O~ O OTES OTES To a solution of Compound 134-1 (8E,12E,14E)-7-
266 29 SEPTEMBER 2006 acetoxy-6, 10, 12, 16, 20-pentamethyi-6-(4-nitrophenyi)carboxy- 3,16,
21-tris(triethyisiloxy)-18,19-epoxytricosa-8,12,14- trien-11-olide (9 mg, 8.5 pmoi) obtained in the first
step in tetrahydrofuran (1 mL) were added triethylamine (8 mg, 85 pmoi) and 1-methyipiperazine (1.7
mg, 17 moi) at room temperature, followed by stirring at the same teAtpetaireMaider 20tbégen

atmosphere for 4 hours. The ion_mixture was diluted wi ?Jrgth. | acetate and then washed with
Prine. The G1GANE 8y eY Wt red U2y BN EFELE SBAimt Sulals: HnHA A SVAPBA, The

resulting residug was purified by silicagei eglumn ¢aromatography,(Kapto, silicagel SON, 40 to 100

pm; ethyl acetate:hexane=50:50) to give the title compound (8.6 mg, 100%) as a colorless oil.

ESI-MS m/z $Q2KM+H) 1 Tdird Stepd BEEL2E, LAB):-y-Arsataxyrdd 6 21-tiy draxys6, 18:14,16,20-
pentamethyi-6-((4-methyipiperazin-1-yi)carbonyi)oxy-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compoundit@fsrahydrofuran (1 mL) were added triethylamine (8 mg,
85 umol) and l-methylpiperazine (1.7 mg, 17 umol) at room
temperature, followed by stirring at the same temperature
under nitrogen atmosphere for 4 hours. The reaction
mixture was diluted with ethyl acetate and then washed with
brine. The organic layer was dried over anhydrous sodium
sulfate, filtrated and evaporated. The resulting residue
was purified by silica gel column chromatography (Kanto
silica gel 60N, 40 to 100 um; ethyl acetate:hexane=50:50)
to give the title compound (8.6 mg, 100%) as a colorless
oil.
ESI-MS m/z 1021 (M+H)".
Third Step
(8E,12E,14E)-7-Acetoxy-3,16,21-trihydroxy-6,10,12,16, 20—
pentamethyl-6-((4-methylpiperazin-1-yl)carbonyl)oxy—-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 134)

To a solution of Compound 134-2 (8E,12E,14E)-7-
acetoxy-6,10,12,16,20-pentamethyl-6-( (4-methylpiperazin-1-

yl)carbonyl)oxy-3,16,21-tris(triethylsiloxy)-18,19-
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"k o O OJN---~ it OH O OH OH To a solution of Compound 134-2 (8E,12E,14E)-7-
acetoxy-6,10,12,16,20-pentamethyi-6-((4-methyipiperazin-I-
yi)carbonyl)oxy-3,16,21-tris(triethyisiloxy)-18,19 267 29 SEPTEMBER 2006
epoxytricosa-8,12,14-trien-11-olide (9 mg, 8.5pmol) obtained in the second step in tetrahydrofuran (1
mL) was added tetrabutylammonium fluoride (1.0 M tetrahydrofuran 28olGH®T, ZMBERA & Add) at room
temperature, and the  reaction mixture was stirred at the same temperature under nitrogen

atmosphere P 5dUrs CThe Feaction mixtureWas- dilutsdfwith efif atetdf&'3nd washed with brine.
The organig,layeras dried guer.anhydsous sodium sulfate, flirated. and evapprated, The resulting

residue was purified by silica gel column chromatography (Kanto silica gel 60N, 40 to 100 pm;
methanol:dighlpramethangs5:95)dangive dhe ttle compound (4.4Mmge ¥ F4) wS$raoEolodass oil.
1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(6H,d,J=6.8Hz),
0.94(3H,t,J=0.2Hz},8120-2 2841H, M1 B4(3H,sy t.38bW Ot emperature, and the
(10H,m),1.78(3H,s),1.86(1H,dd,J=5.2,14.0Hz),2.04(3H,s),2.31
(3H,5),2.381E48(4H M) D148-3 152 (P4 )32 5612 B501H, M) 2. 661 temperature under
(1H,dd,J=2.0,7.6Hz),2.89(1H,dt,J=2.0,6.4Hz),3.42-3.62(SH,m), : :
576-3.5a(1H0S DL (LA A 58 P £ OB 4 UL ) B eact ion mixture was

diluted with ethyl acetate and washed with brine. The
organic layer was dried over anhydrous sodium sulfate,
filtrated and evaporated. The resulting residue was
purified by silica gel column chromatography (Kanto silica
gel 60N, 40 to 100 um; methanol:dichloromethane=5:95) to
give the title compound (4.4 mg, 77%) as a colorless oil.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.89(6H,d,J=6.8Hz),
0.94(3H,t,J=7.2Hz),1.20-1.28(1H,m),1.34(3H,s),1.38-1.70
(10H,m),1.78(3H,s),1.86(1H,dd,J=5.2,14.0Hz),2.04(3H,s),2.31
(3H,s),2.38-2.48(4H,m),2.48-2.52(2H,m),2.56-2.65(1H,m), 2.66
(1H,dd,J=2.0,7.6Hz),2.89(1H,dt,J=2.0,6.4Hz),3.42-3.62(5H, m),
3.76-3.84(1H,m),5.01(1H,d,J=9.6Hz),5.06(1H,d,J=10.8Hz),5.63
(lH,dd,J=9.6,15.2Hz),5.75(1H,dd, J=9.2,15.2Hz),5.87(1H, d,
J=15.2Hz),6.14(1H,d,J=10.8Hz),6.52(1H,dd,J=10.8,15.2Hz);
ESI-MS m/z 679 (M+H)".

Example 135 (8E,12E, 14E) 7-Acetoxy-6—-( (4-
cycloheptylpiperazin-1-yl)carbonyl)oxy-3,16,21-trihydroxy—
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 135)
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(1H,dd,J=9.6,15.2Hz),5.75(1H,dd,J=9.2,15.2Hz),5.87(1H,d,
J=15.2Hz),6.14(1H,d,J=10.8Hz),6.52(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 679(M+H)". Example 135
(8E,12E,14E)7-Acetoxy-6-((4- cycioheptyipiperazin-1-yi)carbonyi)oxy-3,16,21-trihydroxy- 6,10,12,16,
20-pentamethyi-18,19-epoxytricosa-8,12,14-trien- 11-olide (Compound 135) 268 29 SEPTEMBER
2006 0 "U'O O\J OH IO O OH OH The title compound (a colorless i) BEREMBIESIZEM0 by a similar
method as described for Example 134. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm):
0.89(3H,d,J=6.8Hz), OgmaﬂdJ68Ha09«mim]72@&12213ﬂuin0134
(3Hn0140178QOHn01796Hs)18219%3Hn12&5M\\
(3H,s),2.39-2.47(1H,m),2.50(2H,d,J=3.6Hz),2.54-2, &I4M}’T:)
2.89(1H,dt,J=2.0,6.4Hz),3.37-3.64(S
5.07(1H,d,J=10.8Hz),5.15(1H,d;J=9"
152Ha571qudJ92152Ha58nu4d3152Ha614
(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 761(M+H)". Example 136
(8E.12E,14E)-7-ALBfOXYy6-48- ERIHIMODidErasit 25 hearhdiihoxy 3516 Y L ts %5t 6,10,12,16,

20-pentamelfy-1,18-epoxyiicosa8.12, 14 en 1ogide (Compoud 136)

'H-NMR Spectrum (CDs0OD, 400MHz) & (ppm): 0.89(3H,d,J=6.8Hz),

0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.22-1.32(1H,m),1.34
(3H,m),1.40-1.78(20H,m),1.79(3H,s),1.82-1.93(3H,m),2.05
(3H,s),2.39-2.47(1H,m),2.50(2H,d,J=3.6Hz),2.54-2.66(6H,m),
2.89(1H,dt,J=2.0,6.4Hz),3.37-3.64(5H,m),3.76-3.83(1H, m),
5.07(1H,d,J=10.8Hz),5.15(14,d,J=9.2Hz),5.63(1H,dd, J=9.2,
15.2Hz),5.71(1H,dd,J=9.2,15.2Hz),5.87(1H,d,J=15.2Hz),6.14
(14,d,J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z

761 (M+H) "

Example 136 (8E,12E,14E)—-7-Acetoxy—-6—((4-
ethylhomopiperazin-1-yl)carbonyl)oxy-3,16,21-trihydroxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 136)

Vo

o] Q 7\
OJLN N

The title compound (a colorless o0il) was synthesized
by a similar method as described for Example 134.

! H-NMR Spectrum (CD3OD, 400MHz) O (ppm): 0.89(6H,d,J=7.2Hz),
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00 OH O O OH OH The title compound (a colorless oil) was synthesized by a similar method as
described for Example 134. H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.89(6H,d,J=7.2Hz), 269 29
SEPTEMBER 2006 0.94(3H,t,J=7.2Hz),1.08(3H,t,J=7.2Hz),1.20-1.28(1H,m),1.34
(3H,s),1.38-1.70(10H,m),1.78(3H,s),1.83-1.91(3H,m),2.03 (3H,s),2.33-2.42(1H, m),2.50(2H,
d,J=3.9Hz),2.58-2.80(7H,m), 2.89(1H, dt,J=2.4,6.4Hz),3.45-3.65(SH%),SFASEBIBAERH 20)) 6

ffgﬁggi%?f?ﬁd%@ QJ( l_gdg_f,l %ﬁ %1H5¥H92)%% 1.20-1.28(1H,m),1.34

(R A 71 geie) 0 531(15'8dq"‘71->]< ?01@ 62); ESI-MS nlz, T086V4H) ; Example 3333
(BE.12E,14E)-3.6,16 21-Tetrahydroxy- 7-(N-

isopropylthigearpbamaoyl®s)<b, 40, 1216, 20-pentamethyi- 18,393epoxyiricosas8, 1 2dlektrientd 1 -olide
(Compound 137) S ~INAO OH OH O O OH OH First Step
(8E,12E,14E)-3% 16,21 Tetvalis(4 -éthéRyethxy)s7=fN6 5 (5H,m) , 3.75-3.84 (1H, m) ,

5.02(1H,d,J=9.6Hz),5.07(1H,d,J=10.4Hz),5.63(1H,dd, J=9.6,
15.2Hz),5.76(14,dd,J=9.6,15.6Hz),5.87(1H,d,J=15.6Hz),6.14
(1H,d,J=11.2Hz),6.53(1H,dd,J=11.2,15.6Hz); ESI-MS m/z

707 (M+H) *

Example 137 (8E,12E,14E)-3,6,16,21-Tetrahydroxy—-7—- (N-
isopropylthiocarbamoyloxy)-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 137)

First Step
(8E,12E,14E)-3,6,16,21-Tetrakis(l-ethoxyethoxy)—-7—(N-
isopropylthiocarbamoyloxy)-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 137-1)

To a suspension of sodium hydride (60% oil dispersion,
2 mg, 0.052 mmol) in tetrahydrofuran (0.5 mL) was added

dropwise a solution of (8E,12E,14E)-3,6,16,21-tetra(l-
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isopropylthiocarbamoyloxy)-6,10,12,16,20-pentamethyi-18,19- epoxytricosa-8,12,14-trien-11-olide
(Compound 137-1) S 'JINAO H I pEE "~ OEE O O OEE OEE To a suspension of sodium hydride
(60% oil dispersion, 2 mg, 0.052 mmol) in tetrahydrofuran (0.5 mL) was added dropwise a solution of
(8E,12E,14E)-3,6,16,21-tetra(1 270 29 SEPTEMBER 2006
ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyi-18,19- epoxytri¢csas8 A PFMBEeN2DD-0iide (19

mg, 0.019 mmoi) ﬁ%@&%}g—%@ﬂe ?;{(—é{)Z_)énf%traF}ydlrgfu%rl Q.3 trglp_é?esg.érf&elr_ilcg-clo&_ling and stirring,

and the reaction stirred at m temperature’for 16 minu en, isopropyl

isothiocyanate (6,6 g, 0066;mmoi) was added; dropwise thereta, anddhe reagtignmixture was

stirred at room temperature for three hours. Water was added to the reaction mixture under
ice-cooling totexminate ihe reackan; folloyeed by: diluting with &bty eeetate andmwashingawith brine.
The organic sayer was dried over anhydrous sodium sulfate and evaporated. The resulting residue
was purified by sitica gehgolenth stronmatographyd(Kdrto sitiea tged B0NI 40140 40033m; ethyl
acetate:hexane=25:75) to give the title compound (10 m%, _
stirred at room temperature for 10 minutes. Then,
isopropyl isothiocyanate (6.6 mg, 0.066 mmol) was added
dropwise thereto, and the reaction mixture was stirred at
room temperature for three hours. Water was added to the
reaction mixture under ice-cooling to terminate the
reaction, followed by diluting with ethyl acetate and
washing with brine. The organic layer was dried over
anhydrous sodium sulfate and evaporated. The resulting
residue was purified by silica gel column chromatography
(Kanto silica gel 60N, 40 to 100 um; ethyl
acetate:hexane=25:75) to give the title compound (10 mg,
60%) as a colorless oil.
ESI-MS m/z 922 (M+Na)’ .
Second Step
(8E,12E,14E)-3,6,16,21-Tetrahydroxy—-7- (N-
isopropylthiocarbamoyloxy)-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 137)

The title compound (a colorless o0il) was obtained by a
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60%) as a colorless oil. ESI-MS m/z 922(M+Na)". Second Step
(8E,12E,14E)-3,6,16,21-Tetrahydroxy-7-(N-
isopropylthiocarbamoyloxy)-6,10,12,16,20-pentamethyi-18,19- epoxytricosa-8,12,14-trien-11-oiide
(Compound 137) S "~NAO HOHOH O O _Ijl O OH OH The title compound (a colorless oil) was
obtained by a 271 29 SEPTEMBER 2006 similar method as describ&? foF EXaMpiR 35 AH-NMR

S t CD30D,400 0.89 J=06. 4

oot o R B s b e lannte 3-5.

(31,9). 1 B6(L 4o %@%gﬁz)&ﬁ@@@w@m;z@%w ) 59 (95 . 96 4Hs)
J=2.0,8.0Hz).2.89(1H,dt J=2.0,6.0H7),3.49-4,08(1H,m) 3.73-

3.83(1H,m) . 23-4334(dHm)A.95(E@H, d,J59 6Hz )15 0 lHddy, 1.14-1.69 (20H,m) , 1.77
10.4Hz),5.60-5.92(3H,m),6.13(1H,d,J=10.8Hz),6.52(1H,dd, J=10.8,15.2Hz); ESI-MS m/z 634(M+Na) .
Example 1383(8E512E,13& - HNIBuytthicoaldamdylbxiy)-48-2 .60 (3H, m) , 2.66 (1H, dd,

3,6,16,21- tetrahydroxy -6,10,12,16,20- PPentamethyl -18,19- epo§<ytr|cosa -8,12,14-trien-11- oI|de

(CompoundJI§8)OS N@Ofﬁé% -0Hz) 49-4,08 (1H,m), 3.73

3.83(1H,m),4.23-4.34(1H,m)4.95(1H,d,J=9.6Hz),5.07(1H,d,Jd=
10.4Hz),5.60-5.92(3H,m) ,6.13(1H,d,J=10.8Hz),6.52(1H,dd,
J=10.8,15.2Hz); ESI-MS m/z 634 (M+Na)”

Example 138 (8E,12E,14E)-7—-(N-Butylthiocarbamoyloxy) —
3,6,16,21-tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 138)

The title compound (a colorless oil) was obtained by a
similar method as described for Example 137.
L H-NMR Spectrum (CD3OD, 400MHz) O (ppm): 0.88(3H,d,J=6.4Hz),
0.90(3H,d,J=7.2Hz),0.937(3H,t,J=7.2Hz),0.942(3H,t,J=7.2Hz),
1.19(3H,s),1.19-1.69(15H,m),1.77(3H,s),1.86(1H,dd,J=5.6,
14.0Hz),2.49-2.62(3H,m),2.66(1H,dd,J=2.0,8.0Hz),2.89(1H,dt,
J=2.0,6.0Hz),3.42-3.57(3H,m),3.73-3.83(1H,m),4.95(1H,d,
J=9.6Hz),5.07(1H,d,J=10.4Hz),5.62-5.92(3H,m),6.14(1H,d,
J=10.8Hz),6.52(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 648 (M+Na)"
Example 139 (8E,12E,14E)-7-(N-(3-(N’,N’-

Diethylamino)propyl)thiocarbamoyloxy)-3,6,16,21-
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OH O O OH OH The title compound (a colorless oil) was obtained by a similar method as described
for Example 137. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.4Hz),
0.90(3H,d,J=7.2Hz),0.937(3H,t,J=7.2H2),0.942(3H,t,J=7.2Hz),
1.19(3H,s),1.19-1.69(15H,m),1.77(3H,s),1.86(1H,dd,J=5.6,
14.0Hz),2.49-2.62(3H,m),2.66(1H,dd,J=2.0,8.0Hz),2.89(1H,dt, 29 SEPTEMBER 2006

J=2.0,6.0H 42-3.57(3H,m),3.73-3.83(1H,m),4.95(1H .
1561125 D A A ey o 6o P BT Y210 B SR 978 1521
ESI-MS m/z648(M4Na). ; Example 13948725, 14E) 71Bb(E- (NN
Dlethylam|noﬁpropyl)th|ocarbamoyloxy)-3,6,16,2 272 29 SEPTEMBER 2006
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricgsa- 8,12,14-trien-11-olide (Compound 139) S
ENVNIOJHOH OHOy% ~OH OHThe tLtJreNe@mpgﬁqg (a colorless oil) was obtained by a similar
method as described for Example 137. 1H-NMR.Spectt 30D,400MHz) 5(ppm):
0.88(3H,d,J=6.4Hz), 0.90(3H,d,J=7.2Hz),0.94(3H,t,J=T. II—J)z 1.14(6H,t,J=6.8Hz),
1.19(3H,s),1.21-1.69(13H,m),1.77(3

The title compound (a colorless o0il) was obtained by a
similar method as described for Example 137.
'H-NMR Spectrum (CDsOD,400MHz) & (ppm): 0.88(3H,d,J=6.4Hz),
0.90(3H,d,J=7.2Hz),0.94(3H,t,J=7.2Hz),1.14(6H,t,J=6.8Hz),
1.19(3H,s),1.21-1.69(13H,m),1.77(3H,s), 1.86(1H,dd,J=5.2,
14.0Hz),2.48-2.61(3H,m),2.66(1H,dd,J=2.4,8.0Hz),3.70-3.86
(6H,m),2.89(1H,dt,J=2.4,5.6Hz),3.44-3.58(3H,m),3.75-3.83
(lH,m),4.96(1H,d,J=8.4Hz),5.07(1H,d,J=10.4Hz),5.64-5.92
(3H,m),6.14(1H,d,J=10.8Hz),6.52(1H,dd,J=10.8,15.2Hz); ESI-
MS m/z 683 (M+H)" .
Example 140 (8E,12E,14E)-7-Benzoyloxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 140)

First Step
(8E,12E, 14E)-7-Benzoyloxy-3,6,16,21-tetrakis (1-

ethoxyethoxy)-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-
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14.0Hz),2.48-2.61(3H,m),2.66(1H,dd,J=2.4,8.0Hz),3.70-3.86
(6H,m),2.89(1H,dt,J=2.4,5.6Hz),3.44-3.58(3H,m),3.75-3.83
(1H,m),4.96(1H,d,J=8.4Hz),5.07(1H,d,J=10.4Hz),5.64-5.92
(3H,m),6.14(1H,d,J=10.8Hz),6.52(1H,dd,J=10.8,15.2Hz); ESI- MS m/z 683(M+H) . Example 140
(8E,12E,14E)-7-Benzoyloxy-3,6,16,21- tetrahydroxy-6,10,12,16,20-p2Atatn&tfifMESs, R 9-8poxytricosa-
8,12,14-triep-11-olide (Cam o d 140) H OH OH First Step

(8E,12E,14 E]?B(grgo%/ oxyRS, , 6 etr§< poundo 918'_'1

ethoxyethoxy)-6,10,12,16,20- pentamethyl -18,19- epogtrlcosa 273 29 SEPTEMBER 2006
8,12,14-trien-11-olide (Compound 140-1) 0 OEE QEH O O O OEE OFF To a solution of
(8E,12E,14E)-3,6,16,21-tetrakis(1- ethoxyethoxy ydrorye6,10,12,16,20-pentamethyi-18,19-
epoxytricosa-8,12,14-trien-11-olide (10 mg, 12.5 pmol) obtained in Example 3-2 in pyridine (0.5 mL)
were added N,N-dimethylaminopyri i

To a solution of (8E,12E,14E)-3,6,16,21-tetrakis(1-
ethoxyethoxy)-7-hydroxy-6,10,12,16,20-pentamethyl-18, 19—
epoxytricosa-8,12,1l4-trien-11-olide (10 mg, 12.5 pmol)
obtained in Example 3-2 in pyridine (0.5 mL) were added
N, N-dimethylaminopyridine (8 mg, 62.5 Umol) and benzyl
chloride (17.6 mg, 125 pumol) at room temperature, and the
reaction mixture was stirred at the same temperature under
nitrogen atmosphere for 12 hours. The reaction mixture was
diluted with ethyl acetate and washed with a saturated
aqueous solution of ammonium chloride and brine. The
organic layer was dried over anhydrous magnesium sulfate
and evaporated. The resulting residue was purified by
silica gel column chromatography (Kanto silica gel 60N, 40
to 100 pm; ethyl acetate:hexane=25:75) to give the title
compound (6 mg, 55%) as a colorless oil.

ESI-MS m/z 925 (M+Na)”

Second Step
(8E,12E,14E)-7-Benzoyloxy-3,6,16,21l-tetrahydroxy-
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 140)
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chloride (17.6 mg, 125 pmol) at room temperature, and the reaction mixture was stirred at the same
temperature under nitrogen atmosphere for 12 hours. The reaction mixture was diluted with ethyl
acetate and washed with a saturated aqueous solution of ammonium chloride and brine. The organic
layer was dried over anhydrous magnesium sulfate and evaporated. The resulting residue was
purified by silica gel column chromatography (Kanto silica gel 60N, 4» t6 AD0HMBESRNZI0 06
acetate:hexane=25:75) to give the titte compound (6 mg, 55%) as a colorless oil. ESI-MS m/z
925(M+Na)’. Second Step (8E,12E,14E)-7-Benzoyigxyk3,6,16,21-tetrahydroxy-
6,10,12,16,20-pentamethyi-18,19-epoxytricosa-8,l Npd 1-olide (Compound 140) 274 29
SEPTEMBER 2006 0 OH OH 0 O OH O OH The title cpmpound (a colorless oil) was obtained by a
similar method as described for Examffé 3¢5. 1H-NMRSgectrum (CD30D,400MHz) 5(ppm):
0.88(3H,d,J=6.8Hz), 0.89(3H,d,J=7. ,020-1.76(14H,m),1.78
(3H,s),1.86(1H,dd,J= 56140H325326MSHW026&1Hdd

J= 2480H@28%ﬂ4mJ =2.4,5.6Hz),3.52(1H,dt,J=4.8, 8.0Hz),

3.78-3.85(1H,m),5 6@(1@6‘ Jelgcgpm@gg(iﬂ &olorless 0i11l) was obtained by a

J=9.6H2)5.69(1H dd129:9:48 212 2830 109730 1. 2Hgh e 55,

'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),

0.89(3H,d,J=7.2Hz),0.93(3H,t,J=7.2Hz),1.20-1.76 (14H,m),1.78
(3H,s),1.86(1H,dd,J=5.6,14.0Hz),2.53-2.64(3H,m),2.66(1H,dd,
J=2.4,8.0Hz),2.89(1H,dt,J=2.4,5.6Hz),3.52(1H,dt,J=4.8,
8.0Hz), 3.78-3.85(1H,m),5.09(1H,d,J=10.8Hz),5.29(1H,d,
J=9.6Hz),5.69(1H,dd,J=9.6,15.2Hz),5.83(1H,dd,J=9.6,15.2Hz),
5.87(1H,d,JdJ=15.2Hz),6.14(1H,d,J=10.4Hz),6.53(1H,dd,J=10.8,
15.2Hz),7.47(2H,dd,J=7.6,7.6Hz),7.60(1H,dd,J=7.6,7.6Hz),
8.12(2H,d,J=7.6Hz); ESI-MS m/z 637 (M+Na)"

Example 141 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-"7-propanoyloxy-18,19-

epoxytricosa-8,12,14-trien-11-o0lide (Compound 141)

The title compound (a colorless oil) was obtained by a
similar method as described for Example 140.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.88(3H,d,J=6.8Hz),

0.89(3H,d,J=7.2Hz),0.94(3H,t,J=7.2Hz),1.11(3H,t,J=8.0Hz),
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5.87(1H,d,J=15.2Hz),6.14(1H,d,J=10.4Hz),6.53(1H,dd,J=10.8,
15.2Hz),7.47(2H,dd,J=7.6,7.6Hz),7.60(1H,dd,J=7.6,7.6Hz), 8.12(2H,d,J=7.6Hz); ESI-MS m/z
637(M+Na) . Example 141 (8E,12E,14E)-3,6,16,21-Tetrahydroxy- 6,10,12,16,
20-pentamethyl-7-propanoyloxy-18,19- epoxytricosa-8,12,14-trien-11-olide (Compound 141) 0 OH OH
0 O O OH OH The title compound (a colorless oil) was obtained by & SihHaTHEHIG ad déescribed for

Example 140. 1H-NMR S (CD30D,400MHz) ): 0.88(3H,d,J=6.8Hz),
o.)s(seslaTspHe, %%5%&5@‘3??52 z)(,ql. '(5&2/!&, Z':?g%%, 837 > %%’TER%%‘F? 2006
1.18(3H,s),1.220468(11H,m) A. 74(3b:S)-86(1hdd J55 B, m) , 2. 66 (1H,dd, T=2. 4,
14.0Hz),2.28-2.45(2H,m),2.50-2.61(3H.m),2.66(1H,dd,J=2.4,

8.0Hz),2.89¢1td et J72.056.0Hz) 352(1 b dt,J=408;8)0HZ)52 (1H, dt, J=4.8, 8. 0Hz) ,
3.75-3.82(1H,m),4.95(1H,d,J=9.6Hz),5.05(1H,d,J=9.6Hz),5.57
(1H,dd,J=16.0755:2HER5 7O(IH 08, J20(6 A5 RHA 5.8 #dH,8,- 05 (1H, d, J=9.6Hz) , 5.57
J:15.2Hz),6.13(1H,d,J:10.8Hz),6.52(1H,dd,J:10.8,15.2H2?;n ESI-MS m/z 589(M+Na)". Example 142
(8E,12E,14E33:6196 511 PetPanyirékit )5, 20,19 4626 Pentaméthy R7 458 phenyiprdgahdytoxy-18,19-

epoxytricosy-§12,14-iep-11sqlide (Campaund, 14240 O 14, ag, g=10.8, 15.282) ;
ESI-MS m/z 589 (M+Na)".
Example 142 (8E,12E,14E)-3,6,16,21-Tetrahydroxy-
6,10,12,16,20-pentamethyl-7-(3-phenylpropanoyl)oxy-18,19-

epoxytricosa-8,12,14-trien-11-olide (Compound 142)

The title compound (a colorless oil) was obtained by a
similar method as described for Example 140.
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.86(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.09(3H,s),1.20-1.69
(l11H,m),1.77(3H,s),1.86(1H,dd,J=5.2,14.0Hz),2.46-2.59(3H, m),
2.62-2.70(3H,m),2.85-2.96(3H,m),3.48-3.56(1H,m),3.72-3.80
(lH,m),5.03(1H,d,J=9.2Hz),5.05(1H,d,J=10.8Hz),5.54 (1H,dd,
J=9.6,15.2Hz),5.66(1H,dd,J=9.2,15.2Hz),5.87(1H,d,J=14.8Hz),
6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,14.8Hz),7.12-7.28
(5H,m); ESI-MS m/z 665 (M+Na)".
Example 143 (8E,12E,14E)-"7- (Hexanoyl)oxy-3,6,16,21-

tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-
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0O OH 0 O 0OH OH The title compound (a colorless oil) was obtained by a similar method as
described for Example 140. 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.86(3H,d,J=6.8Hz),
0.90(3H,d,J=6.8Hz),0.94(3H,t,J=7.2Hz),1.09(3H,s),1.20-1.69
(11H,m),1.77(3H,s),1.86(1H,dd,J=5.2,14.0Hz),2.46-2.59(3H,m),
2.62-2.70(3H,m),2.85-2.96(3H,m),3.48-3.56(1H,m),3.72-3.80 29 SEPTEMBER 2006
(1H,m),5.0§1¥d,é:g}sz%,5._ 1H d.,ézlo. HT%S.SA' 1Hgi£

J=9.6,15.2H7)’5.66(1H.dd 329 ,1€.§hz?,5.(8@i A514 8Rb),
6.13(1H,d,J=10.8Hz),6.53(1H,dd,J=10.8,14.8Hz),7.12-7.28 (SH,m); ESI-MS m/z 665(M+Na) .
Example 143 (8E,12E,14E)-7-(Hexanoyl)oxy-3,6,16,21- ¢
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricdsg- 276 29 SEPTEMBER 2006
8,12,14-trien-11-olide (Compound 143) 0 MxO OH OH O OH OH The title compound (a
colorless oil) was obtained by a similar(method as desgri edor Example 140. 1H-NMR Spectrum
(CD30D,400MHz) 5(ppm): 0.76-0.83(9 9
(3H,t,J=7.2Hz),1.23(3H,s),1.24-1.74(17H,m),1.

The title compound (a colorless o0il) was obtained by a
similar method as described for Example 140.
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.76-0.83(9H,m),0.98
(3H,t,J=7.2Hz),1.23(3H,s),1.24-1.74(17H,m),1.82(3H,brs),
1.91(1H,dd,J=5.6,14.4Hz),2.32-2.44(2H,m),2.52-2.69(3H, m),
2.71(1H,dd,J=2.4,8.0Hz),2.94(1H,dt,J=2.4,6.0Hz),3.53-3.60
(lH,m),3.78-3.86(1H,m),5.10(1H,d,J=9.6Hz),5.11(1H,d,
J=9.6Hz),5.61(1H,dd,J=9.6,15.2Hz),5.74(14,dd,J=9.6,15.2Hz),
5.91(1H,d,J=15.2Hz),6.18(1H,d,J=11.2Hz),6.57(1H,dd,J=11.2,
15.2Hz); ESI-MS m/z 631 (M+Na)".
Example 144 (8E,12E,14E)-7,21-Diacetoxy-3,6,16-trihydroxy—
6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-8,12,14-trien-
ll-olide (Compound 144-1) and (8E,12E,14E)-3,7,21-
triacetoxy-6,16-dihydroxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-olide (Compound 144-2)

Compound 144-1
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1.91(1H,dd,J=5.6,14.4Hz),2.32-2.44(2H,m),2.52-2.69(3H,m),
2.71(1H,dd,J=2.4,8.0Hz),2.94(1H,dt,J=2.4,6.0Hz),3.53-3.60
(1H,m),3.78-3.86(1H,m),5.10(1H,d,J=9.6Hz),5.11(1H,d,
J=9.6Hz),5.61(1H,dd,J=9.6,15.2Hz),5.74(1H,dd,J=9.6,15.2Hz),

5.91(1H,d,J=15. 2Hz) 6.18(1H,d,J=11.2Hz),6.57(1H,dd,J=11.2, 15.2H2); EStIBBRE 631(M+Na) .
Example 14(,T {%p 1{1@ 7,21-Diacetoxy-3,6,16-trinydroxy- 6,10,12,16,

20-pentame féuf epoxy ricosa-8,12,14-trien- 11-olide (Compound 144-1) and
(8E,12E,14E)-3,7,21- triacetoxy-6,16-dihydroxy-6,10,12,16,20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-olide (Compound 144-2) ng]pound 144-10 "kO 0O OH "0Oj00 OJ OH
OH 277 29 SEPTEMBER 2006 Compound 144-2 0 -LO HIJ434O O A solu tion of
(8E,12E,14E)-7-acetoxy-3,6,16,21- Jetrahydroxy-6,10,12, 6 ~pentamethyi-18,19-epoxytricosa-
8,12,14-trien-11-olide (276 mg, 0.5 mthoi), dN,N-

A solution of (8E,12E,14E)-7-acetoxy-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-
8,12,14-trien-11-0lide (276 mg, 0.5 mmol), N,N-
dimethylaminopyridine (31 mg, 0.25 mmol) and triethylamine
(256 mg, 2.5 mmol) in dichloromethane (15 mL) was cooled to
-20°C, a solution of acetic anhydride (53 mg, 0.5 mmol) in
dichloromethane (2 mL) was added dropwise thereto over 30
minutes, and the reaction mixture was stirred at the same
temperature for 30 minutes. A solution of acetic anhydride
(10.5 mg, 0.1 mmol) in dichloromethane (1 mL) was added
dropwise to the reaction mixture over 30 minutes, followed
by stirring at the same temperature for 2.5 hours. Further,
a solution of acetic anhydride (10.5 mg, 0.1 mmol) in
dichloromethane (1 mL) was added dropwise to the reaction
mixture over 5 minutes, followed by stirring at the same
temperature for 30 minutes. Furthermore, a solution of
acetic anhydride (21 mg, 0.2 mmol) in dichloromethane (1
mL) was added dropwise to the reaction mixture over 5
minutes, followed by stirring at the same temperature for
30 minutes. The reaction mixture was diluted with ethyl

acetate, washed with water and a saturated agqueous solution
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dimethylaminopyridine (31 mg, 0.25 mmol) and triethylamine (256 mg, 2.5 mmol) in dichioromethane
(15 mL) was cooled to -20C, a solution of acetic anhydride (53 mg, 0.5 mmol) in dichioromethane (2
mL) was added dropwise thereto over 30 minutes, and the reaction mixture was stirred at the same
temperature for 30 minutes. A solution of acetic anhydride (10.5 mg, 0.1 mmol) in dichioromethane (1
mL) was added dropwise to the reaction mixture over 30 minutes, fol6wed PRy EiTiRg 2t Ae same
temperature Eor 2.% hour% Further, atsolut_g)n.%f?ﬁceticrangxgri e (g%OS.Smm 0.1 mmol) in

dichioromet%ancsa? lrnuII_T} was added %Iroeﬁmsé 16 the reaction mixture over renlsnlul%gs, followed by

stirring at the,same etegmfr@wggw&%@!nut%&wmmgga selutign of ,acetic anhydide (21 mg,
0.2 mmol) in dichioromethane (1 mL) was added dropwise to the reaction mixture over 5 minutes,
followed by:stirring atthegsame: teroperatiiredor SOmibigs. Henreaction nixtuse wasaiuted with
ethyl acetate, washed with water and a saturated aqueous solution 278 29 SEPTEMBER 2006 of
sodium bicatbonate? drigd pvet Aphydroas magresiuamesulfaté and evaporated.:The: resulting residue
was purified by silica gel column chromatography (Kanto silica gel 60N, 40 to 50 pm; ethyl

acetate-hexane) 21°t0%3:1 %0 ¥PE td V311 Tive tHe PRt o Cmpodind 249°L 88 wcttorless oil,
and Compound 144-2 (67.7 mg,21%) as color, crystals. . The residue of Compound, 144-1 was then
purifiod by Shi Tyl o S S aroleALt 1 T705! Byt BooAI AR L6 510 to give
Compound 444-1- AR G, 7 2%hpound 144-1 was then purified by thin

layer chromatography (Merck Art 1.13792; ethyl acetate-

hexane, 8:1 to 9:1) to give Compound 144-1 (214.3 mg, 72

o°

)

as a colorless oil.

Compound 144-1

'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.87(3H,t,J=7.6Hz),
0.88(3H,d,J=7.2Hz),0.92(3H,d,J=6.8Hz),1.18(3H,s),1.31-1.68
(11H,m),1.77(3H,d,J=0.8Hz),1.82(1H,dd,J=5.2,14.0Hz),2.05
(3H,s),2.06(3H,s),2.46-2.63(4H,m),2.88(1H,dt,J=2.0,6.0Hz),
3.75-3.81(1H,m),4.84-4.92(1H, covered with H,0),5.04(1H,d,
J=9.6Hz),5.05(1H,d,J=10.8Hz),5.56(1H,dd,J=9.6,15.2Hz),5.70
(l1H,dd,J=9.6,15.2Hz),5.86(1H,d,J=15.2Hz),6.13(1H,d,
J=11.2Hz), 6.52(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 617 (M+Na)".
Compound 144-2

TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.87(3H,t,J=7.6Hz),
0.89(3H,d,J=6.8Hz),0.91(3H,d,J=6.8Hz),1.18(3H,s),1.33(3H,s),
1.34-1.73(8H,m),1.77(3H,d,J=0.8Hz),1.83(1H,dd,J=5.6,14.0Hz),
2.04(3H,s),2.05(3H,s),2.06(3H,s),2.53-2.68(4H,m),2.88(1lH,dt,
J=2.0,6.0Hz),4.78-4.96(2H, covered with H,;0),4.99(1H,d,J=

10.4Hz),5.02(14H,d,J=9.6Hz),5.57(1H,dd,J=9.6,15.2Hz),5.72
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as a colorless oil. Compound 144-1 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.87(3H,t,J=7.6Hz),
0.88(3H,d,J=7.2Hz),0.92(3H,d,J=6.8Hz),1.18(3H,s),1.31-1.68
(11H,m),1.77(3H,d,J=0.8Hz),1.82(1H,dd,J=5.2,14.0Hz),2.05
(3H,s),2.06(3H,s),2.46-2.63(4H,m),2.88(1H,dt,J=2.0,6.0Hz), 3.75-3.81(1H,m), 4. 84-4.92(1H, covered
with H20),5. O4(1H d, J=9.6Hz),5.05(1H,d,J=10.8Hz),5.56(1H,dd,J=26,15EHMAMEFR 2006

1H,dd,J=9. 5.86 1. 1 15.2H
(ESI MS m/z{)(]s 7 V%[a)t‘sg éﬁorrb?p‘éﬁi 1;?'4)%% @%HR S&eilic’u%% z é%%ﬁ]ﬂﬁ%a([ p§rﬁ) &
0.87(3H,1.35%.6547),) 0B 3H i )=5:8H2),0.94(3H, a6, 8Hzk 1. 183H ), 13,8 ) *
1.34-1.73(8H,m), 1. 77(3H d,J=0.8Hz),1.83(1H.dd,J=5.6,14.0Hz),

2.04(3H,s),205(3H s),206(3H &3),2193: 2168(4 Ham); 2 B8 b it 3 ,152 066.0H2);41784,96(2H, covered

with H20),4.99(1H,d,J= 10.4Hz),5.02(1H,d,J=9.6Hz),5.57(1H,dd,J=9.6,15.2Hz),5.72 279 29

SEPTEMBER 20060+ 8H =006 15 2Hr) 5.86(1Fkd 0215 PHZY 614 (1P, dR J25.22 0 -

10.8Hz),6.52(1H,dd,J=11.2,15.2Hz); ESI-MS m/z 659(M+Na)". Example 145

(8E,12E 148?%&%8%}3@1& ?r*r‘?;}b?é%;?i?lf(aﬁiéo opyinigkrazinelyhdarBongifoxy-6,10,12,16,20-

pentamethy tr o -8,12 o ound 145-1

(8E,12E 14&5}%@1 Hlace o%%/- 6-di yérox n-]‘}-%(4£|%§pgropﬁ%qpe$a2|n fc y%@ar brllél)oxy-

6.10,12.15 20:pgntamethyl-18.49:epqxyicosa:8,42 d4stien- 1-olide{Coppoung 145-2) Compound
6,10,12,16,20-pentamethyl1-18, 19-epoxytricosa-8,12,14-trien-

11-olide (Compound 145-2)

Compound 145-1

Compound 145-2

The title compounds (each a colorless o0il) were
synthesized by a similar method as described for Example
144 except for using Compound 44 obtained in Example 44.
Compound 145-1
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.91(3H,t,J=7.2Hz),
0.93(3H,d,J=6.8Hz),0.96(3H,d,J=7.2Hz),1.12(6H,d,J=6.4Hz),

1.26(3H,s),1.30-1.56(6H,m),1.58-1.76(5H,m),1.82(3H,s),1.87
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0O OO'NIIOOH O0OH OH Compound 145-2 0 CNAO OYNOH "kO 0O IC Ol OH The title
compounds (each a colorless oil) were synthesized by a similar method as described for Example
144 except for using Compound 44 obtained in Example 44. Compound 145-1 1H-NMR Spectrum
(CD30D,400MHz) 5(ppm): 0.91(3H,t,J=7.2H2z),

0.93(3H,d,J=6.8Hz),0.96(3H,d,J=7.2Hz),1.12(6H, d ,J=6.4Hz), 29 SEPTEMBER 2006

(11,00, 328 b1 00 2 A0 2) T4 o Bty 3 Yoo g 2 10 22

(1H,m)2.93(1H;dt,932.9:5:6 'H'Z)j% 44-3.76(4H, 8@)2% 78-3,38 {1Hsm),4.86;4.98(1H cavered with
H20),4.97(1H,d,J=9.6Hz) 5.10(1H,d,J=10.8Hz),5.62(1H,dd,J=10.0,15.2Hz),5.76(1H,dd,

J=9.6,15.2H2)5.80(14.,8 d=152H7) 16, 18(d vke da1G.8Hz) 6,67 , A Hhdd Jx 18.8718.26z), ESI-MS m/z

707 (M+H)". Compound 145-2
5.10(1H,d,J=10.8Hz),5.62(1H,dd,J=10.0,15.2Hz),5.76 (1H,dd,
J=9.6,15.2Hz),5.90(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 707 (M+H)"
Compound 145-2
'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.91(3H,t,J=7.6Hz),
0.93(3H,d,J=6.8Hz),0.96(3H,d,J=7.2Hz),1.12(6H,d,J=6.4Hz),
1.25(3H,s),1.30-1.92(15H,m),2.088(3H,s),2.094(3H,s),2.50~-
2.80(9H,m),2.93(1H,dt,J=2.0,6.0Hz),3.40-3.76(4H,m),4.80~-
4.96 (2H, covered with Hy0),4.96(1H,d,J=9.6Hz),5.04(1H,d, Jd=
10.8Hz),5.63(1H,dd,J=10.0,15.2Hz),5.78(1H,dd,J=9.6,15.2Hz),
5.91(1H,d,J=15.2Hz),6.18(1H,d,J=10.8Hz),6.56 (1H,dd, J=10.8,
15.2Hz); ESI-MS m/z 749 M'.
Example 146 (8E,12E,14E)-6,16-Dihydroxy-7-( (4-
isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-3,21-dioxo-18,19-epoxytricosa-8,12,14-trien-11-
olide (Compound 146-1) and (8E,12E,14E)-3,6,16-trihydroxy-
7—((4-isopropylpiperazin-1-yl)carbonyl)oxy-6,10,12,16,20-
pentamethyl-21-ox0-18, 19-epoxytricosa-8,12,14-trien-11-
olide (Compound 146-2)

Compound 146-1
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1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.91(3H,t,J=7.6Hz),
0.93(3H,d,J=6.8Hz),0.96(3H,d,J=7.2Hz),1.12(6H,d,J=6.4Hz),
1.25(3H,s),1.30-1.92(15H,m),2.088(3H,s),2.094(3H,s),2.50-
2.80(9H,m),2.93(1H,dt,J=2.0,6.0Hz),3.40-3.76(4H,m),4.80- 4.96(2H, covered with
H20),4.96(1H,d,J=9.6Hz),5.04(1H,d,J= 29 SEPTEMBER 2006
10.8Hz),5.63(1H,dd,J=10.0,15.2Hz),5.78(1H,dd,J=9.6,15.2Hz),
5.91(1H,d,J=15.2Hz),6.18(1H,d,J=10.8Hz),6.56(1H,dd .8, 15.2Hz); ESI-MS m/z 749 M. Example
146 (8E,12E,14E)-6,16-Dihydroxy-7-((4- isopropylpi %{i ZIn- -ylmrbonyl)oxy -6, 10,12,16,20-
pentamethyl-3,21-dioxo-18,19-epoxytricosa-8,12, 1 ren-1f- e (Compound 146-1) and
(8E,12E,14E)-3,6,16-trihydroxy- 7-((4-iSopro ylplperazm- “yhe bonyl) oxy-6,10,12,16,20-
pentamethyl-21-0x0-18,19-epoxytri gmpound 146-2) Compound 146-1
281 29 SEPTEMBER 2006 0 CNAO OH TN 0’0c®. 0 0" OH Compound 146-2 O CNxO OH

Compound 146-2

To a solution of Compound 44 (20 mg, 30 umol) obtained
in Example 44 in dichloromethane (2.0 mL) was added Dess-
Martin reagent (43 mg, 0.101 mmol) under ice-cooling and
stirring, and the reaction mixture was stirred at room
temperature under nitrogen atmosphere for six hours. The
reaction mixture was diluted with ethyl acetate and then
washed with a saturated aqueous solution of sodium
bicarbonate and brine. The organic layer was dried over
anhydrous sodium sulfate and evaporated. The resulting
residue was purified by silica gel column chromatography
(Kanto silica gel 60N, 40 to 100 Um;
dichloromethane:methanol=95:5 to 90:10) to give the title
compounds, Compound 146-1(9.6 mg, 48%) and Compound 146-2
(8.9 mg, 45%), each as a colorless oil.

Compound 146-1
TH-NMR Spectrum (CDs;OD, 400MHz) O (ppm): 0.91(3H,d,J=6.8Hz),

1.00(3H,t,J=7.2Hz),1.07(3H,d,J=7.2Hz),1.10(6H,d, J=6.4Hz),
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YN O 00O OH OH To a solution of Compound 44 (20 mg, 30 mol) obtained in Example 44 in
dichioromethane (2.0 mL) was added Dess- Martin reagent (43 mg, 0.101 mmol) under ice-cooling
and stirring, and the reaction mixture was stirred at room temperature under nitrogen atmosphere for
six hours. The reaction mixture was diluted with ethyl acetate and then washed with a saturated
aqueous solution of sodium bicarbonate and brine. The organic laye? WaSEhigoMmrst aniydrous

sodium sulfat resultin S pu |f| by silic 0
chromatogrgp%i%r}%?shf Silica gé oN, 4 gi(ﬁ)ﬂf{ H?::h orcé)fne%hgrlli h?n%l%%% to 90:10) to
give the title gempoundsy Comnound 1A 1¢9.6 Mg; 4@%) and Gempounglyl46-2 (8,9 mg, 45%), each
asa colorless oll. Compound 146-1 1H-NMR Spectrum (CDSOD 4OOMHz) 5(ppm):

0.91(3H,d,J=68H2), 17Q0(3Hsb,J=7. 26z &,07(3H xhl=fi 2z 1 A0(6H 1hHJ=614z), 2282 29
SEPTEMBER 2006 1.30(3H,s),1.33(3H,s),1.63(1H,dd,J=6.8,14.4Hz),1.74-1.80
(1H,m), 1.8 3BI%) BEGO(LH2AA, 34516, T4 4Pz}, 2 D052 08¢DH #n)31 -3 . 33 (1H, m) , 3. 42~

2.28-2.37(1H m). 2 46(2H.d,3=12 4H2).2.52-2. T0(TH,m) 2.72-
2 84(3H,m) 28X 1 Hld=Fo %44% 3l P 9F R m§ 8% 1H, d, T=10.8Hz) ,5.23

R R 5 ovn 5 o

J=15.2Hz),6.10(1H,d,J=10.8Hz),6.54(1H,dd,J=10.8,15.2Hz) ;
ESI-MS m/z 661 (M+H)", 683 (M+Na)".

Compound 146-2

'H-NMR Spectrum (CDsOD, 400MHz) & (ppm): 0.88(3H,d,J=6.8Hz),
1.00(3H,t,J=7.2Hz),1.07(3H,d,J=6.8Hz),1.10(6H,d,J=7.2Hz),
1.21(3H,s),1.38-1.42(5H,m),1.54-1.68(3H,m)1.77(3H,s),1.89
(1H,dd,J=4.8,14.0Hz),2.28-2.36(1H,m),2.50-2.64(8H,m),2.75
(1H,dd,J=2.0,8.4Hz),2.76-2.84(1H,m),2.91(1H,dt,J=2.4,7.6Hz),
3.31-3.33(1H,m),3.42-3.64(4H,m),3.75-3.82(1H,m),4.93(1H,d,
J=9.6Hz),5.06(1H,d,J=10.4Hz),5.57(1H,dd,J=10.0,15.2Hz),5.72
(lH,dd,J=10.0,15.2Hz),5.86 (1H,d,J=15.2Hz),6.14(1H,d,
J=10.8Hz),6.53(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 663 (M+H)",
685 (M+Na) .

Example 147 (8E,12E,14E)-7-Acetoxy—-6—-ethoxy-3,16,21-
trihydroxy-6,10,12,16, 20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-o0lide (Compound 147)




J=15.2Hz),6.10(1H,d,J=10.8Hz),6.54(1H,dd,J=10.8,15.2Hz); ESI-MS m/z 661(M+H)",683(M+Na)
Compound 146-2 1H-NMR Spectrum (CD30D,400MHz) 5(ppm): 0.88(3H,d,J=6.8Hz),
1.00(3H,t,J=7.2Hz),1.07(3H,d,J=6.8Hz),1.10(6H,d,J=7.2HZz),
1.21(3H,s),1.38-1.42(SH,m),1.54-1.68(3H,m)1.77(3H,s),1.89
(1H,dd,J=4.8,14.0Hz),2.28-2.36(1H,m),2.50-2.64(8H,m),2.75 29 SEPTEMBER 2006

(1H,dd.J=2.0.8.4 2 76- (1H )2 9 ( H.dt.J=2.4 7 6Hz
3.31-3.33(1H,m), f( S B3 d%ll

J=9.6Hz), 5]9 (]EH Ql%ﬂPa%H@ei’éZ@"éQ%Eé@&%@@%? %am le 43 except for
(1H,dd,J=10.0,15.2Hz),5.86(1H,d,J=15.2Hz),6.14(1H,d, J=10. 8HZ) 6.53(1H,dd,J= 10 8,15.2Hz);

ESI-MS m/z:663@M-£hy 685(W+Nad = Exare d44 (8Erl2is 14E)-7-Acetoxy-6-ethoxy-3,16,21-
trinydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide (Compound 147) C

OEt OH O GL-OM® GHe28329 SEPTEMBERRU06 T hextitle:cdhBolidiacdlofiesdiail) was
synthesized by a similar method as described for Example 43 except for using eth

trlfluorometﬁalg?é)sﬁﬁiiiﬁnﬁtej Ah+-RIVAR S%E%ﬁuﬁﬁ(éD%ﬂ 4@%MH21) é(ﬁéﬁﬁ 6. 837(31—1 %/ JL)6f4Hz)

S M T T e e

14.0Hz),1.%8(3ht:s)1. %@Gﬂé ookl =52, 14732 94(3HS).2, 14 . 0Hz) , 2. 04 (3H, s),

2.44-2.68(4H,m),2.89(1H,dt,J=2.4,5.2Hz),3.49-3.66(3H, m),

was synthesized

3.77-3.84(1H,m),5.06(1H,d,J=10.4Hz),5.10(1H,d,J=9.6Hz),5.55
(l1H,dd,J=9.6,15.6Hz),5.75(1H,dd,J=10.0,15.6Hz),5.86 (1H,d,
J=15.2Hz),6.13(1H,d,J=11.2Hz),6.52(1H,dd,J=11.2,15.6Hz);
ESI-MS m/z 603 (M+Na) .
Formulation Example

Formulation Examples of the compounds of the present
invention will be illustrated below, but the formulation of
the compounds of the present invention is not limited to
these Formulation Examples.

Formulation Example 1

Compound of Example 44 45 (part)
Heavy magnesium oxide 15
Lactose 75

were mixed homogeneously and formulated into a powdered
medicine in the form of a powder or fine granules having a
size of 350 um or less. The powdered medicine was charged
into capsules to give capsule form.

Formulation Example 2
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2.44-2.68(4H,m),2.89(IH,dt,J=2.4,5.2Hz),3.49-3.66(3H,m),
3.77-3.84(IH,m),5.06(1H,d,J=10.4Hz),5.10(IH,d,J=9.6Hz),5.55
(IH,dd,J=9.6,15.6Hz),5.75(IH,dd,J=10.0,15.6Hz),5.86(IH,d,
J=15.2Hz),6.13(IH,d,J=11.2Hz),6.52(IH,dd,J=11.2,15.6Hz); ESI-MS m/z 603(M+Na)". Formulation
Example Formulation Examples of the compounds of the present invEntioRRAIRNIBFRusifeiéd below,
but the formulation, of the cgm(%)ugds of if(\ee %esent inv%tio is not limited to these Formulation

Examples. Formu a?%ﬁ%lx%mp 8%ound of Example 4 1ﬁ%r(p rt) Heavy magnesium oxide 15

Lactose 75 were Byixgd.jomogeneously and formulated;iato a powdered medicine in the form of a
powder or fine granules having a size of 350 Jim or less. The powdered medicine was charged into
capsules to give capstileferm. Formulation Example 2 284 29 SEPTEMBER 2006 Compound of
Example 75 45 (part) Starch 15 Lactose 16 Crystalline cellulose 21 Poly(vinyi alcohol) 3 Distilled
water 30 were mixedvisdraddenesousiy, puhasized, granulated, dried and then sieved to give granules

having a size of 1410 to 177
Poly(vinyl alcohol) 3

Distilled water 30
were mixed homogeneously, pulverized, granulated, dried and
then sieved to give granules having a size of 1410 to 177
Um.
Formulation Example 3

Granules were produced by a similar method as
described for Formulation Example 2, 4 parts of calcium
stearate was added to 96 parts of the granules, compressed
and molded to give tablets having a diameter of 10 mm.
Formulation Example 4

To 90 parts of granules obtained by the method of
Formulation Example 2 were added 10 parts of crystalline
cellulose and 3 parts of calcium stearate, compressed and
molded to give tables having a diameter of 8 mm. Then, a
mixed suspension of syrup, gelatin and precipitated calcium
carbonate was added thereto to give sugar-coated tablets.

Formulation Example 5

Compound of Example 45 0.6 (part)
Nonionic surfactant 2.4
Isotonic sodium chloride solution 97

were heated, mixed and charged into an ampoule, the ampoule
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Formulation Example 3 Granules were produced by a similar method as described for Formulation
Example 2, 4 parts of calcium stearate was added to 96 parts of the granules, compressed and
molded to give tablets having a diameter of 10 mm. Formulation Example 4 To 90 parts of granules
obtained by the method of Formulation Example 2 were added 10 parts of crystalline cellulose and 3
parts of calcium stearate, compressed and molded to give tables havifgEEaiameterofi28 Aifm. Then, a
mixed suspension of s tup, equlagi(gl andogrecci itated calcium carbonate was added thereto to give

a

sugar-coatevaat%bfe S Formulation E%(ramﬁe 68mb%ﬂﬁ8to1‘%?<ample 45 0.6 (part) Nonionic

surfactant 2:4 dsotonic; sadivm_chlgride solution 97 were heated, mixed and charged into an ampoule,
the ampoule 285 29 SEPTEMBER 2006 was sterilized to produce an injection. Referential Examples

Referential kxaampie 1 il=(Cyntepropyimethyiypiperazsie- helconmpaundwas syathesized by the
following three steps. Referential Example 1-1 Benzyi 4-(cyciopropyicarbonyi)piperazin-l-carboxylate
0 NxO N.J The compound was synthesized by the following three
steps.
Referential Example 1-1
Benzyl 4-(cyclopropylcarbonyl)piperazin-l-carboxylate
0
(\N’U\o
%NJ ’\©
O
In 35 mL of N,N-dimethylformamide were dissolved
benzyl 1l-piperazinecarboxylate (5.00 g, 22.7 mmol) and
cyclopropanecarboxylic acid (2.54 g, 29.5 mmol), and 1-
ethyl-3-(3-(N,N-dimethylamino)propyl)—-carbodiimide
hydrochloride (6.53 g, 34.1 mmol), l-hydroxybenzotriazole
(4.52 g, 29.5 mmol) and triethylamine (3.60 g, 35.9 mmol)
were added thereto at room temperature, followed by
stirring at the same temperature for three hours. The
reaction mixture was mixed with water, and extracted twice
with ethyl acetate. The organic layer was sequentially
washed with water twice, with a saturated agqueous solution
of sodium bicarbonate once and with brine once, and then
dried over anhydrous sodium sulfate. The organic layer was
passed through a silica gel column (Fuji Silysia, NH Silica
gel) and evaporated to give the title compound (6.10 g,

93.1%) as a white amorphous.
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0 In 35 mL of N,N-dimethylformamide were dissolved benzyi 1-piperazinecarboxylate (5.00 g, 22.7
mmoi) and cyciopropanecarboxylic acid (2.54 g, 29.5 mmoi), and 1- ethyl-3-(3-(N,
N-dimethylamino)propyi)-carbodiimide hydrochloride (6.53 g, 34.1 mmoi), 1-hydroxybenzotriazole
(4.52 g, 29.5 mmoi) and triethylamine (3.60 g, 35.9 mmoi) were added thereto at room temperature,
followed by stirring at the same temperature for three hours. The reaétictERibaMERRag Miged with

water, and exfr d W|ce W|the eta r |cI er was . sequ washed with water
ragied tice. Wity ety acetajg The oraanie layer yas.sequentially

twice, with a satu ed aqueous solution’ bf sodiurm bicarbo fe orice and wi rine 6nce, and then

dried over aphydrqus,sodium;sulfate; sThe erganie, 'ﬁ)/e@W% _passeddhraugh=a siliga geLgolumn (Fuji
Silysia, NH Silica gel) and evaporated to give the title compound (6.10 g, 93.1%) asaw ite

amorphous7286 29 SERTEMBER 2006 1H-NMR Spectrum (CDC13,400MHz) 5(ppm):
0.75-0.83(2H,m), 0.95-1.03(2H,m),1.65-1.75(IH,m),3.40-3.80(8H,m),5.16(2H,s), 7.30-7.40(5H,m).
Referential Examper 112 1-(Eyeivptepyicatbonyi fgiperazinec bty 'ie NJOY In PO® erlasfiethanol was
dissolved benzyi 4- (cyciopropyicarbonyi)piperazine-I-carboxylate (3.00 g,10.4
H
e

e
O

In 100 mL of ethanol was dissolved benzyl 4-
(cyclopropylcarbonyl)piperazine-l-carboxylate (3.00 g,10.4
mmol), and 1.5 g of 10% palladium-carbon was added thereto,
followed by stirring at room temperature under hydrogen
atmosphere overnight. The palladium-carbon was removed by
filtration, and the filtrate was evaporated to give the
title compound (1.50 g, 97.3%) as a colorless oil.
'H-NMR Spectrum (CDCls;,400MHz) & (ppm): 0.73-0.80(2H,m),
0.96-1.03(2H,m),1.67-1.77(1H,m),2.82-2.97(4H,m),3.60-3.71
(4H, m) .

Referential Example 1-3 1-(Cyclopropylmethyl)piperazine

A

Lithium aluminium hydride (770 mg, 20.3 mmol) was
suspended in tetrahydrofuran (150 mL), 1-
(cyclopropylcarbonyl)piperazine (1.56 g, 10.1 mmol) was
gradually added thereto, and the reaction mixture was

heated under reflux for 30 minutes. The reaction mixture
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mmol), and 1.5 g of 10% palladium-carbon was added thereto, followed by stirring at room
temperature under hydrogen atmosphere overnight. The palladium-carbon was removed by filtration,
and the filtrate was evaporated to give the title compound (1.50 g, 97.3%) as a colorless oil. 1H-NMR
Spectrum (CDC13,400MHz) 5(ppm): 0.73-0.80(2H,m),
0.96-1.03(2H,m),1.67-1.77(IH,m),2.82-2.97(4H,m),3.60-3.71 (4H,m)2ReferentE@nysle 4-3

L{Cycoproprmetyperzns LU SmAU AT 110 15,20 ol e

suspended In yciopropyicarbonyi plperazmév 0.1 mmol) was

gradgally Q@‘%Edathﬁﬁ%toa nd the reactiop mixture was, heated underirefiux for 30 minutes,cThe
reaction mixture 287 29 SEPTEMBER 2006 was cooled to room temperature, and 0.8 mL of water,
0.8 mL of arkb%raquecyssolution-afsodjurghydiexide and 23 mihef- saser werassequentially
gradually added thereto. The precipitated insoluble matter was removed by filtration through Celite,
and the filtrateawas evaperatechioodive Hee ntitletcompeund-@ngopchsca colotiess oil oThe product was
used for the synthesis of (8E,12E,14E)-7-((4- cyciopropyimethyipiperazin-1-yi)carbonyi)oxy-3,6,16,21-
tetrahydroxyi6- P92, 16520-pEntamiéthliEs, 1 6- VricBes- 8§12 A fHen 1 1-0lide fthe [ddtpound of

ExampkaZ@f%?gﬂ%d%ﬁ@g%gUQ%%ﬁ@g) as a colorless oil. The product was

used for the synthesis of (8E,12E,14E)-7-((4-
cyclopropylmethylpiperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-
8,12,14-trien-11-0lide (the compound of Example 27) without
further purification.

'H-NMR Spectrum (CDCls;,400MHz) & (ppm): 0.09-0.15(2H,m),
0.48-0.56(2H,m),0.82-0.93(1H,m),2.25(2H,d,J=7.2Hz) 2.48-
2.65(4H,m),2.90-2.99 (4H, m) .

Referential Example 2 1-Isobutylpiperazine

S

Benzyl l-piperazinecarboxylate (1.1 g, 5.00 mmol) and
isobutylaldehyde (0.91 mL, 10.0 mmol) were dissolved in 30
mL of tetrahydrofuran, and acetic acid (0.57 mL, 10.0 mmol)
and sodium triacetoxyborohydride (2.11 g, 10.0 mmol) were
added thereto, and the reaction mixture was stirred at room
temperature for two hours. The reaction mixture was mixed
with a 1IN aqueous solution of sodium hydroxide, extracted

with ethyl acetate twice, and the combined organic layers
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1H-NMR Spectrum (CDC13,400MHz) 5(ppm): 0.09-0.15(2H,m),
0.48-0.56(2H,m),0.82-0.93(1H,m),2.25(2H,d,J=7.2Hz) 2.48- 2.65(4H,m),2.90-2.99(4H,m). Referential
Example 2 1-Isobutyipiperazine 'J'rN~ H N Benzyi 1-piperazinecarboxylate (1.1 g, 5.00 mmol) and
isobutylaidehyde (0.91 mL, 10.0 mmol) were dissolved in 30 mL of tetrahydrofuran, and acetic acid
(0.57 mL, 10.0 mmol) and sodium triacetoxyborohydride (2.11 g, 10.29mfioh)\wEEERdded dhereto, and
the reaction mixture was gtirregﬁt foam te(gnr{)eratur%ﬁor two hours. TheS r%actiog mixture was mixed

with a 1IN a&“ﬁé&us?“ gélution of sodlumlﬁyedroxﬁ%,' extracted lv}\?ﬁﬁlgﬁwyvl\’%ceta‘?el ?chg,vaeﬁd the combined

organic layeys;, 983 29 SERTEMBER 2606 wergwashed withdyine ange. The mixjyre was dried over

anhydrous sodium sulfate and evaporated. The resulting residue was purified by silica gel column
chromatograpby k)i wElysiayn NH Sdigaigel; ethylacetaie: hexaneabQ:bOprie give-bemzyi
4-isobutyipiperazin-I-carboxylate (1.05 g) as a colorless oil. The resulting benzyi
4-isobutyipip&rarin-Eeamhoxglaté {195l owag dissok/edyin 350nL of etherod 0% Qpafiddium- carbon
(750 mg) was added thereto, and the reaction mixture was stirred at room temperature under

hydrogen afrfoSphere DA EHY) 167 12 PobFs, TheRsdiRBINtarSoPRAE téimdvéd by fiftrhtion, and the

filtrate was g\sla%orggeidotrol%l\s/% tréel ltl.t|e compound (610 mg) as a colorless oil.

The resulting benzyl 4-isobutylpiperazin-l-carboxylate
(1.05 g) was dissolved in 35 mL of ethanol, 10% palladium-
carbon (750 mg) was added thereto, and the reaction mixture
was stirred at room temperature under hydrogen atmosphere
(1 atm) for 12 hours. The palladium—-carbon was removed by
filtration, and the filtrate was evaporated to give the
title compound (610 mg) as a colorless oil.

'H-NMR Spectrum (CDCls,400MHz) & (ppm): 0.90(6H,d,J=6.8Hz),
1.71-1.86(1H,m),2.07(2H,d,J=7.6Hz),2.33-2.43(4H,m),2.86—
2.93(4H, m) .

Referential Example 3 1-(Tetrahydropyran—-4-yl)piperazine

N/H
ISt

The title compound was synthesized by a similar method
as described for the compound of Referential Example 2 (1-
isobutylpiperazine).
L H-NMR Spectrum (CDCls,400MHz) O (ppm): 1.50-1.64(2H,m),
1.72—-1.80(2H,m),2.36-2.46(1H,m),2.54-2.64(4H,m),2.91-2.97

(4H,m),3.37(2H,dt,J=2.0,11,6,Hz),4.03(2H,dd,J=4.4,11.6Hz).
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1H-NMR Spectrum (CDC13,400MHz) 5(ppm): 0.90(6H,d,J=6.8Hz),
1.71-1.86(IH,m),2.07(2H,d,J=7.6Hz),2.33-2.43(4H,m),2.86- 2.93(4H,m). Referential Example 3
1-(Tetrahydropyran-4-yi)piperazine N CWH O The title compound was synthesized by a similar
method as described for the compound of Referential Example 2 (1- isobutyipiperazine). 1H-NMR
Spectrum (CDC13,400MHz) 5(ppm): 1.50-1.64(2H,m), 29 SEPTEMBER 2006

1.72-1.80( 2.36-2.4 (I%ﬁrqn 2.54-2.64(4H,m),2.91-2.97 . .

(A3 ST 11 WL A B tom i FoA T ey 856 58 SSPERHR 3608 Reterental
Example 4 1-(Cyciopropyimethyi)homopiperazine NNN H Benzyi 1-homopiperazinecarboxylate (1.95
g, 8.32 mmoi) and cyciopropanecarboxyaide 70§ mg, 10.0 mmoi) were dissolved in 40 mL of
tetrahydrofuran. Acetic acid (600 mg, 10.0 mmoi) and sodium triacetoxyborohydride (2.11 g, 10.0
mmoi) were added thereto, and the reaction mixture was stirred at room temperature for two hours.
The reaction mixtieen@amns nixedwthi bdragquevusesdbationl eftsodidmS hydroxfie; extracted with ethyl
acetate twice, and the combined organic layers were washed with brine once. The mixture was dried

over anhydfitfs SORMMRTRBR G Svapbrated  ThE resUitthd fesidud-Wakpatified B Silica gel

column chr%r{]gtsog{%%%y Q:rlujiél%“yrﬂa’ol\y_' tsei”ccjga ey'ﬁrofuran . Acetic acid (600 mg,
10.0 mmol) and sodium triacetoxyborohydride (2.11 g, 10.0
mmol) were added thereto, and the reaction mixture was
stirred at room temperature for two hours. The reaction
mixture was mixed with 1 N aqueous solution of sodium
hydroxide, extracted with ethyl acetate twice, and the
combined organic layers were washed with brine once. The
mixture was dried over anhydrous sodium sulfate and
evaporated. The resulting residue was purified by silica
gel column chromatography (Fuji Silysia, NH Silica gel;
ethyl acetate:hexane=50:50) to give benzyl 4-
(cyclopropylmethyl)homopiperazin—-l-carboxylate (2.5 g) as a
colorless oil.

The resulting benzyl 4-
(cyclopropylmethyl)homopiperazin—-l-carboxylate (2.5 g) was
dissolved in 50 mL of ethanol, 10% palladium-carbon (500
mg) was added, and the reaction mixture was stirred at room
temperature under hydrogen atmosphere (1 atm) for 12 hours.
The palladium-carbon was removed by filtration, and the
filtrate was evaporated to give the title compound (1.4 qg)

as a colorless oil.
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ethyl acetate:hexane=50:50) to give benzyi 4- (cyciopropyimethyi)homopiperazin-I-carboxylate (2.5 g)
as a colorless oil. The resulting benzyi 4- (cyciopropyimethyi)homopiperazin-l-carboxylate (2.5 g) was
dissolved in 50 mL of ethanol, 10% palladium-carbon (500 mg) was added, and the reaction mixture
was stirred at room temperature under hydrogen atmosphere (1 atm) for 12 hours. The
palladium-carbon was removed by filtration, and the filtrate was evapérat@PioEgiBerhe tithé compound

(1.4 g) as acol 0|I 90 29 TEM 0 6 NMR ru 3,400MHz) 5(ppm):
0.08-0.15(2H; W% Z%féﬁ m%%%% gg{ﬁﬁ\‘—?ﬁzﬁ (J)?D %(zj’o e‘}%f 4 S(%Q%Jm 4Hz)
2.75-2.85(4H1, ) 240453, pﬁmm@ Refesential Fxample 55k(2,2@; [rfluorpethypiperazine F F&N N
H F Benzyi 1- plperazmecarboxylate (2.0 g, 9.08 mmol) 2,2,2- trlfluoroethyl trifluoromethanesulfonate
(2.5 g, 10.8 (nmmal) and trhethylamine {2.99Bl A13.8)mmod)anvereodigzelyed .in 50 mL of tetrahydrofuran,
and the reaction mixture was stirred at 60C for two hours. After cooling to room temperature, the
reaction mixtefeewas ixéd Wvithe Isatdrated-dgqueous-dolatid of sedibmlbicaibonateland extracted
with ethyl acetate twice. The combined organic layers were sequentially washed with water and brine

in this order. The mixture was dried over anhydrous sod}Lum
N/

F—F}F\/N\)

Benzyl l-piperazinecarboxylate (2.0 g, 9.08 mmol),
2,2,2-trifluoroethyl trifluoromethanesulfonate (2.5 g, 10.8
mmol) and triethylamine (1.9 mL, 13.8 mmol) were dissolved
in 50 mL of tetrahydrofuran, and the reaction mixture was
stirred at 60°C for two hours. After cooling to room
temperature, the reaction mixture was mixed with a
saturated aqueous solution of sodium bicarbonate and
extracted with ethyl acetate twice. The combined organic
layers were sequentially washed with water and brine in
this order. The mixture was dried over anhydrous sodium
sulfate and evaporated. The resulting residue was purified
by silica gel column chromatography (Fuji Silysia, NH
Silica gel; ethyl acetate:hexane=50:50) to give 4-(2,2,2-
trifluoroethyl)piperazin-l-carboxylic acid benzyl ester
(3.1 g) as a colorless oil.

Resulting benzyl 4-(2,2,2-trifluorocethyl)piperazin-1-
carboxylate (3.1 g) was dissolved in 50 mL of ethanol, and
10% palladium-carbon (900 mg) was added, followed by

stirring at room temperature under hydrogen atmosphere (1
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sulfate and evaporated. The resulting residue was purified by silica gel column chromatography (Fuji
Silysia, NH Silica gel; ethyl acetate:hexane=50:50) to give 4-(2,2,2- trifluoroethyi)
piperazin-l-carboxylic acid benzyi ester (3.1 g) as a colorless oil. Resulting benzyi
4-(2,2,2-trifluoroethyi)piperazin-I- carboxylate (3.1 g) was dissolved in 50 mL of ethanol, and 10%
palladium-carbon (900 mg) was added, followed by stirring at room teénpgEtattireindel iydrogen
atmosphere (1 291 29 SEP'{EI\-/IBEII'-\}’1 goog laltgng .overnig%(;l’rpe WpaSIIadium-céa&b%n was removed by

filtration, and the filt'ate was evaporatedpto give the' title compou%d (;.rLeZ[n S)Vas a colorless oil. 1H-NMR

Spectrum (EDEL3,400MHZ), 3PP 2642/ 7{4H M) %99&%@&!1”%-&%@&%”%@%“9 6 One

loopful of the slant culture [0.5% of soluble starch, 0.5% of glucose, 0.1% of fish meat extract
(manufacturedt by WakeoBureiChemicad Industries; 41d),163% ©f yeast extract (manufactured by
Oriental Yeast Co., Ltd.), 0.2% of NZ-case (manufactured by Humko Sheffield Chemical Co.), 0.2%
of sodium chibridléR 03196 of taliufh RatbondtdMEnd 156%rof aga? (handfatiuréd by)Wako Pure
Chemical Industries, Ltd.)] of Streptomyces sp. AB-1704 strain (FERM P-18999) isolated from the
soil was inotuflted mtd 5% MiL- test tube containing 7 mL of a seed medium [2.0% of soluble starch,
1.0% of qu&t%sfeérOe.%%icglpoé)g%%%qrée &manufactured by Nihon Pharmaceutical Co., Ltd.), 0.5% of
yeast extrac

One loopful of the slant culture [0.5% of soluble
starch, 0.5% of glucose, 0.1% of fish meat extract
(manufactured by Wako Pure Chemical Industries, Ltd.), 0.1%
of yeast extract (manufactured by Oriental Yeast Co., Ltd.),
0.2% of NZ-case (manufactured by Humko Sheffield Chemical
Co.), 0.2% of sodium chloride, 0.1% of calcium carbonate,
and 1.6% of agar (manufactured by Wako Pure Chemical
Industries, Ltd.)] of Streptomyces sp. AB-1704 strain (FERM
P-18999) isolated from the soil was inoculated into a 65 mL
test tube containing 7 mL of a seed medium [2.0% of soluble
starch, 1.0% of glucose, 0.5% of polypeptone (manufactured
by Nihon Pharmaceutical Co., Ltd.), 0.5% of yeast extract
(manufactured by Oriental Yeast Co., Ltd.), and 0.1% of
calcium carbonate], and it was cultured at 28°C for three
days in a shaking incubator to give a seed culture.

Further, 0.5 mL of the seed culture was inoculated
into a 65 mL test tube containing 7 mL of a production
medium [2.0% of soluble starch, 1.0% of glucose, 0.5% of
polypeptone (manufactured by Nihon Pharmaceutical Co.,

Ltd.), 0.5% of yeast extract (manufactured by Oriental
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(manufactured by Oriental Yeast Co., Ltd.), and 0.1% of calcium carbonate] , and it was cultured at
28C for three days in a shaking incubator to give a seed culture. Further, 0.5 mL of the seed culture
was inoculated into a 65 mL test tube containing 7 mL of a production medium [2.0% of soluble
starch, 1.0% of glucose, 0.5% of polypeptone (manufactured by Nihon Pharmaceutical Co., Ltd.),
0.5% of yeast extract (manufactured by Oriental 292 29 SEPTEMBER00% V@48t R 02,14d.), and
0.1% of calgum car 8natei, an it was ch{:l;uirgd ? 28g(for three days in a ﬁhakin incgbator. Next, a

25 mg/mL solition ot thé stibStrate fﬁ%? " stbStance &%uénorﬁsgur?d] of Exém% & A4 of WO

02/060890),n -ethanel wag prepased.~apd 0.2 ML.of the solution.was, added to the cLliufe. After

addition, it was shaken at 28C for 48 hours to carry out’conversion reaction. After the reaction, the
reaction mixture was:analyzexb bydHRILC santet thenfollewingearalptic HPLE canditien (a) to verify that
11107D substance was formed in the reaction mixture. Analytic HPLC condition (a) Column:
CAPCELL RPARCESS6120134.6 $nmox 280 MmE kaandfaciufed byVSHIGEIDEY €90) Teémperature: 40C

Flow rate: 1 mL/min. Detection: 240 nm Eluent; acetonitrile/0.15% potassium dihydrogenphosphate
(pH:15)(3ﬁqg@ﬂ§kﬂyqfup{§pared, and 0.2 mL of the solution was added

to the culture. After addition, it was shaken at 28°C for
48 hours to carry out conversion reaction.

After the reaction, the reaction mixture was analyzed
by HPLC under the following analytic HPLC condition (a) to
verify that 11107D substance was formed in the reaction
mixture.

Analytic HPLC condition (a)

Column: CAPCELL PAK C18 SG120 ¢4.6 mm X 250 mm
(manufactured by SHISEIDO Co.)

Temperature: 40°C

Flow rate: 1 mL/min.

Detection: 240 nm

Eluent: acetonitrile/0.15% potassium
dihydrogenphosphate (pH 3.5) (3:7 to 5:5, v/v, 0 to 18
minutes, linear gradient), acetonitrile/0.15% potassium
dihydrogenphosphate (pH 3.5) (5:5 to 85:15, v/v, 18 to 22
minutes, linear gradient)

Retention time: 11107D substance 9.9 min., 11107B
substance 19.4 min.

Referential Example 7

One loopful of the slant culture (yeast-malt agar
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minutes, linear gradient), acetonitrile/0.15% potassium dihydrogenphosphate (pH 3.5) (5:5 to 85:15,
v/v, 18 to 22 minutes, linear gradient) Retention time: 11107D substance 9.9 min., 11107B substance
19.4 min. Referential Example 7 One loopfui of the slant culture (yeast-malt agar 293 29
SEPTEMBER 2006 medium) of A-1545 strain (FERM P-18944) isolated from the soil was inoculated
into a 250 mL Erienmeyer flask containing 20 mL of a seed medium 72.4% B 8dlbBke starfth, 0.1% of

glucose, 0.5% of soybean SUSAN-M u by Ajinomoto Co., Ltd.), 0.3% of beef
cxtract ATty ISy D50 ot yhadt SRt (Aa Lo By el Slsos &
triptone-peptgne (manufactured; by Rifeg), and 0:4% of calciumcarbonate] ; apd it was cultured at
28C for three days in a shaking incubator to give a seed culture. Further, 0.6 mL of the seed culture
was inoculatesh tiatond 560 NIl krieameyes fask gedtaiting 80 mL of asprogucton meditmn [2% of
soluble starch, 2% of glucose, 2% of soybean meal (ESUSAN-MEAT manufactured by Ajinomoto Co.,
Ltd.), 0.5% of yéastiextraet@aanufactured by Oridreahn Yeast Codk 1¥$1N0-25%lof sodium chloride,

0.32% of calcium carbonate, 0.0005% of copper sulfate, 0.0005% of manganese chloride, 0.0005%
of zinc sulfaté P &4 BEfdte PstefiiZdtioR] dnditwas tuftuted Qt-28C Fdr BERJay in a<haking

'“CUba““-%%%h%?%b%ﬂ@g&e%§“ﬂgfggW? 0.5% of yeast extract

(manufactured by Difco), 0.5% of triptone-peptone
(manufactured by Difco), and 0.4% of calcium carbonate],
and it was cultured at 28°C for three days in a shaking
incubator to give a seed culture.

Further, 0.6 mL of the seed culture was inoculated
into a 500 mL Erlenmeyer flask containing 60 mL of a
production medium [2% of soluble starch, 2% of glucose, 2%
of soybean meal (ESUSAN-MEAT manufactured by Ajinomoto Co.,
Ltd.), 0.5% of yeast extract (manufactured by Oriental
Yeast Co., Ltd.), 0.25% of sodium chloride, 0.32% of
calcium carbonate, 0.0005% of copper sulfate, 0.0005% of
manganese chloride, 0.0005% of zinc sulfate, pH 7.4 before
sterilization], and it was cultured at 28°C for four days
in a shaking incubator. Each 2 mL of the resulting culture
was dispensed into 15 mL test tubes. Next, a 20 mg/mL
solution of the substrate 11107B substance in dimethyl
sulfoxide was prepared, and 0.05 mL of the solution was
added. After the addition, it was shaken at 28°C for 23
hours to carry out conversion. After the reaction, the

reaction mixture was analyzed by HPLC under the following
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was dispensed into 15 mL test tubes. Next, a 20 mg/mL solution of the substrate 11107B substance in
dimethyl sulfoxide was prepared, and 0.05 mL of the solution was added. After the addition, it was
shaken at 28C for 23 hours to carry out conversion. After the reaction, the reaction mixture was
analyzed by HPLC under the following 294 29 SEPTEMBER 2006 analytic HPLC condition (b) to
verify that the 11107D substance was formed in the reaction mixturez AnaBRICENBER cohdition (b)

Column: CAPCELL PA SG1200,4.6 mm X 250 mm. factured EIDO Co.
mper gﬁ%ﬁo}% é‘ i ?nnl_glltlof)gg%étio%?zﬁrg@l%ga% s %ﬁﬁ?fvﬁ 5

Temperatur%r:]?[ W rate: min. e nm Eluent: aceton er (50:50, v/v)

isocratic Refeptien time: 1110¢B,substance 1,2 min, 11070, substance 3.6 min. Referential

Example 8 One ioopfui of the slant culture [0.5% of soluble starch, 0.5% of glucose, 0.1% of fish meat
extract (manwfagiured by YWakedRdretGhemica) Industries, Ltd.), 0.1% of yeast extract (manufactured
by Oriental Yeast Co., Ltd.), 0.2% of NZ-case (manufactured by Humko Sheffield Chemical Co.),
0.2% of sodium cliloride\0. 1R &fCcalCiuRPEarbdAate; laid 0.6 of agax (rhafufactured by Wako Pure

Chemical Industries, Ltd.)] of Streptomgces sp. AB-1704 strain (FERM P-18999) isolated from the
soil was inotURted fts asub-Ly SHISEIDO Co.)

Temperature: 40°C

Flow rate: 1 mL/min.

Detection: 240 nm

Eluent: acetonitrile/water (50:50, v/v) isocratic

Retention time: 11107B substance 7.2 min., 11107D
substance 3.6 min.
Referential Example 8

One loopful of the slant culture [0.5% of soluble
starch, 0.5% of glucose, 0.1% of fish meat extract
(manufactured by Wako Pure Chemical Industries, Ltd.), 0.1%
of yeast extract (manufactured by Oriental Yeast Co., Ltd.),
0.2% of NZ-case (manufactured by Humko Sheffield Chemical
Co.), 0.2% of sodium chloride, 0.1% of calcium carbonate,
and 1.6% of agar (manufactured by Wako Pure Chemical
Industries, Ltd.)] of Streptomyces sp. AB-1704 strain (FERM
P-18999) isolated from the soil was inoculated into a 500-
mL Erlenmeyer flask containing 100 mL of a seed medium
[2.0% of soluble starch, 1.0% of glucose, 0.5% of
polypeptone (manufactured by Nihon Pharmaceutical Co.,
Ltd.), 0.5% of yeast extract (manufactured by Oriental

Yeast Co., Ltd.), and 0.1% of calcium carbonate], and it
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mL Erlenmeyer flask containing 100 mL of a seed medium [2.0% of soluble starch, 1.0% of glucose,
0.5% of poiypeptone (manufactured by Nihon Pharmaceutical Co., Ltd.), 0.5% of yeast extract
(manufactured by Oriental Yeast Co., Ltd.), and 0.1% of calcium carbonate], and it 295 29
SEPTEMBER 2006 was cultured at 28C for three days in a shaking incubator to give a seed culture.
Further, each 2 mL of the seed culture was inoculated into 500 mL Erfenga@ygiiasks (180 flasks)

each containing 100 mL of a roduggion medium %2.0% of sqluble starch, 1.0% of glucose, 0.5% of
poiypepton&@ranttactdréd by Nikdh Pharmatsafical € S, abg%aﬁﬁlfé%sf%ﬁt Gt{(Fanufactured

by Oriental ¥gagt G-, )L td)s and 03 1%,Qf calgiim, sarbonalgl, ang ifwas eultyeed; at g8C for two days

in a shaking incubator. A 20 mg/mL solution of the substrate 11107B substance in ethanol was
prepared, andleachd.44 enli abthe1salution was adadedito the ceties, O0FMELOO L Hrienmeyer
flask, 150 flasks). After the addition, it was shaken at 28C for 9 hours to carry out conversion. After
the completidrrek seactioph treoctitres were ¢olledied And sepadated ito  thrddwiture supérnatant and
the mycelium cake by centrifugation at 2700 rpm for 10 minutes. The mycelium cake was extracted

with 5 L of M&thMbYanE fitfRedio divéd thelhethatioP 8kradt: Thisthethanol extract was evaporated

to remove methanol, combjned with the culture supernatant and extracted with 10 L thyl acetate.
Tho rosulifG byt LESite Eal o WS Svonclattaris g 2 e RERHRAD T LAY,

0.5% of yeast extract (manufactured by Oriental Yeast Co.,
Ltd.), and 0.1% of calcium carbonate], and it was cultured
at 28°C for two days in a shaking incubator.

A 20 mg/mL solution of the substrate 11107B substance
in ethanol was prepared, and each 0.44 mL of the solution
was added to the culture (100 mL/500 mL Erlenmeyer flask,
150 flasks). After the addition, it was shaken at 28°C for
9 hours to carry out conversion. After the completion of
reaction, the cultures were collected and separated into
the culture supernatant and the mycelium cake by
centrifugation at 2700 rpm for 10 minutes. The mycelium
cake was extracted with 5 L of methanol and filtrated to
give the methanol extract. This methanol extract was
evaporated to remove methanol, combined with the culture
supernatant and extracted with 10 L of ethyl acetate. The
resulting ethyl acetate solution was evaporated to give
2090 mg of a crude active fraction. The crude active
fraction was dissolved in 4 mL of a mixture of
tetrahydrofuran-methanol (1:1, v/v) and 6 mL of a 50%

aqueous solution of acetonitrile, subjected to ODS column
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2090 mg of a crude active fraction. The crude active fraction was dissolved in 4 mL of a mixture of
tetrahydrofuran-methanoi (1:1, v/v) and 6 mL of a 50% aqueous solution of acetonitriie, subjected to
ODS column 296 29 SEPTEMBER 2006 chromatography (manufactured by YMC Co., ODS-AM
120-S50 03.6 cm X 43 cm) and eiuted with a 40% aqueous solution of acetonitrile. An eiuted fraction
from 336 mL to 408 mL was concentrated to dryness under reducedsreSSneRERfivee 360 omg of a

residue. Further, the residue was dissolved in 10, mL of g 50% aquequs solutign of methanol,
subjected o %E%l ac%o?@rﬁﬁ%%ﬂorzrg o%]l#ap C%Frﬁ%r?u%&u%@t? b)c//%ﬂ\?lcggé %fﬂ])s‘%%% % -S5003.6 cm X
40 cm) and plutgd yitha p0% apuenus selulian ofpathangh ArLeluled facion rom. 1344 mL to 1624
mL was concentrated to dryness under reduced pressure to give 252 mg of 11107D substance.
Referential £xatyhe 9:Qne loopfl of the seart-culiuie (yeastinast agar, medivoy ahiA-1544 strain
(FERM P-18943) was inoculated into a 250 mL Erlenmeyer flask containing 25 mL of a seed medium
[2% of solublerstarchr 2%sdf dlacose; 296 of soylsearnr mdat (& SUSANWMEATIaaufacturéd by
Ajinomoto Co., Ltd.), 0.5% of yeast extract (manufactured by Difco), 0.25% of sodium chloride, and
0.32% of calGumfcarbbREEIPRI-7.4T 085572 Sterifiz&tidif Sand it wisSclltutéq aY 28CHBr tb days in a
shaking mch{ﬁatg% to give.a seed culture. Each 0.75 Lr&%égle CLiIture lg\@ise%%%%psceg '85052 mL serum

tubes (manutactured by Sumitomo Bakelite Co.. Ltd.), an equal°

column chromatography (manufactured by YMC Co., ODS-AM 120-
S50 ¢3.6 cm X 40 cm) and eluted with a 50% aqueous solution
of methanol. An eluted fraction from 1344 mL to 1824 mL
was concentrated to dryness under reduced pressure to give
252 mg of 11107D substance.
Referential Example 9

One loopful of the slant culture (yeast-malt agar
medium) of A-1544 strain (FERM P-18943) was inoculated into
a 250 mL Erlenmeyer flask containing 25 mL of a seed medium
[2% of soluble starch, 2% of glucose, 2% of soybean meal
(ESUSAN-MEAT manufactured by Ajinomoto Co., Ltd.), 0.5% of
yeast extract (manufactured by Difco), 0.25% of sodium
chloride, and 0.32% of calcium carbonate, pH 7.4 before
sterilization], and it was cultured at 28°C for two days in
a shaking incubator to give a seed culture. Each 0.75 mL
of the culture was dispensed into 2 mL serum tubes
(manufactured by Sumitomo Bakelite Co., Ltd.), and an equal
amount of a 40% aqueous solution of glycerol was added.
After stirring, it was frozen at -70°C to give a frozen

seed culture. The frozen seed culture was melted, 0.25 mL
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amount of a 40% aqueous solution of glycerol was added. After stirring, it was frozen at -70C to give a
frozen seed culture. The frozen seed culture was melted, 0.25 mL 297 29 SEPTEMBER 2006 thereof
was inoculated into a 250 mL Erienmeyer flask containing 25 mL of a seed medium [2% of soluble
starch, 2% of glucose, 2% of soybean meat (ESUSAN-MEAT manufactured by Ajinomoto Co., Ltd.),
0.5% of yeast extract (manufactured by Oriental Yeast Co., Ltd.), 0.Z%3HB0diBrRhlOvide, and
0.32% of calcium carbonate, pH 7.4 hefare.sterilizati and it was cultured at 28C for two days in a
chaking. QG i e LR A Fher ane el ot S TSI ) bafocuiated into a 500

mL Erienmeyer: flask;coptaining 100 mL ofprodyction, medium [2%.0f soluble starch, 2% ef glucose,
2% of soybean meat (ESUSAN-MEAT manufactured by Ajinomoto Co., Ltd.), 0.5% of yeast extract
(manufacturetd by Qrieatgl Yeash €os,dstdd a0. 2686 of sediusrchioride, and 0r32% of calciym
carbonate, pH 7.4 before sterilization], and it was cultured at 28C for three days in a shaking
incubator. Bachrofthé eesidting ttltures (200 L9500 eals Erfenmayer flaskn1d flasks) svhs subjected
to centrifugation at 3000 rpm for 10 minutes to collect cells, and the cells were suspended into 100

mL of a 50 Phicsphate BGfersdition (pH6.0). Rexta 100 MgAMETsAGHST ofthe Sildtrate
LuioTo suiace el silosts g presred 0900 D30 b soblpp s aded
and it was cultured at 28°C for two days in a shaking
incubator to give a seed culture. Further, the seed
culture (0.5 mL) was inoculated into a 500 mL Erlenmeyer
flask containing 100 mL of production medium [2% of soluble
starch, 2% of glucose, 2% of soybean meal (ESUSAN-MEAT
manufactured by Ajinomoto Co., Ltd.), 0.5% of yeast extract
(manufactured by Oriental Yeast Co., Ltd.), 0.25% of sodium
chloride, and 0.32% of calcium carbonate, pH 7.4 before
sterilization], and it was cultured at 28°C for three days
in a shaking incubator.

Each of the resulting cultures (100 mL/500 mL
Erlenmeyer flask, 10 flasks) was subjected to
centrifugation at 3000 rpm for 10 minutes to collect cells,
and the cells were suspended into 100 mL of a 50 mM
phosphate buffer solution (pH 6.0). Next, a 100 mg/mL
solution of the substrate 11107B substance in dimethyl
sulfoxide was prepared, and each 0.5 mL of the solution was
added. After the addition, it was shaken at 28°C for 24
hours to carry out conversion. After the completion of the

reaction, the reaction mixtures were collected and
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hours to carry out conversion. After the completion of the reaction, the reaction mixtures were
collected and 298 29 SEPTEMBER 2006 separated into the supernatant and mycelium cake by
centrifugation at 5000 rpm for 20 minutes. The supernatant was extracted with 1 L of ethyl acetate.
The mycelium cake was extracted with 500 mL of methanol and then filtrated to give a methanol
extract. The methanol extract was evaporated to remove methanol &l &aFICTeBRARNhZI00 ©f ethyl
acetate. Each o; %%ecetgyl. a%%tattehlgygrs was XV@aSh dangh wat%r1 dried Over aghydrous sodium
sulfate, and the “t6mbinec ayers Wereué)vaporatea o give 837 mgl(511m a Grude attive fraction. The

crude activ%ggngwéxg@Hijcgetd 30 sificagel eglumm chromatographyyKiesgl geh6Q.50.9) and

eluted with 1200 mL of a mixture of ethyl acetate and n-hexane (90:10; v/v) to give 234 mg of an
active fractions Thedgesultiog active fraction wastsupjecied t: peeparative higheperiarmance liquid
chromatography (HPLC) under the following preparative HPLC condition (C), and the resulting eluate
was analyzed by HPIe ender thetfolloWihgranalyticndiPla® edndition (B Theisoivert svasremoved
from the fraction containing the 11107D substance thus obtained, to give 80 mg of the 11107D

substance. Pt¥Faratifé HPte® CofiditioR ¢€) Colutin"EAPEELL BAK'CEE UGT20 0 30 x 250 mm
(manufacturee\ga%lsglclggll%O Co.) Flow ratg'hzo nlL/min. Detectio 5 54(% m oo o

0 Temove methanhol and exXtrac

ethyl acetate. Each of the ethyl acetate layers was washed
with water, dried over anhydrous sodium sulfate, and the
combined layers were evaporated to give 937 mg of a crude
active fraction. The crude active fraction was subjected
to silica gel column chromatography (Kiesel gel 60, 50 qg)
and eluted with 1200 mL of a mixture of ethyl acetate and
n-hexane (90:10; v/v) to give 234 mg of an active fraction.
The resulting active fraction was subjected to preparative
high performance liquid chromatography (HPLC) under the
following preparative HPLC condition (C), and the resulting
eluate was analyzed by HPLC under the following analytic
HPLC condition (c). The solvent was removed from the
fraction containing the 11107D substance thus obtained, to
give 80 mg of the 11107D substance.
Preparative HPLC condition (C)

Column: CAPCELL PAK C18 UG120 ¢ 30 X 250 mm
(manufactured by SHISEIDO Co.)

Flow rate: 20 mL/min.

Detection: 240 nm

Eluent: acetonitrile/water (30:70, v/v) isocratic
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Eluent: acetonitrile/water (30:70, v/v) isocratic 299 29 SEPTEMBER 2006 Analytic HPLC condition
(c) Column: CAPCELL PAK C18 SG120 0 4.6 mm X 250 mm (manufactured by SHISEIDO Co.)
Temperature: 40C Flow rate: 1 mL/min. Detection: 240 nm Eluent: acetonitrile/water (35:65, v/v)
isocratic Retention time: 11107D substance 7.8 min. Referential Example 10 Each of cultures of
A-1545 strain (FERM P-18944) (100 mL/500 mL Erlenmeyer flask, 12°flakBY Blgitred2lby & similar
method as g\%sqibgg fohgiad&erggtri1 iEcxia(grrllpl C9 was subjected to centrifugation at 3000 rpm for 10
minutes to ‘cofiect ce s, and the cells were suspended into 100 mL of a 50 mM phosphate buffer

solution (pH 6.0). H@fﬁy&m%iﬁ%ﬁi sglytiop pf the-substrate 1@.]7%8@ sligethyi suifoxide was

prepared, and each 1 mL of the solution was added. After the addition, it was shaken at 28C for 24
hours to cargy.utt carversion. Aitestheseampletion pf the reaction, the reaction mixtures were
collected and separated into the supernatant and myceiium cake by centrifugation at 5000 rpm for 20
minutes. The supé&raatant awas extradted with 1 L of ethyl acetate. The myceiium cake was extracted
with 500 mL of acetone, and then filtrated to give an acetone extract. The acetone extract was

evaporated to renfov@"adetdite, ahdextfted with 1 L of

Detection: 240 nm

Eluent: acetonitrile/water (35:65, v/v) isocratic

Retention time: 11107D substance 7.8 min.
Referential Example 10

Fach of cultures of A-1545 strain (FERM P-18944) (100
mL/500 mL Erlenmeyer flask, 10 flasks) obtained by a
similar method as described for Referential Example 9 was
subjected to centrifugation at 3000 rpm for 10 minutes to
collect cells, and the cells were suspended into 100 mL of
a 50 mM phosphate buffer solution (pH 6.0). Next, a 100
mg/mL solution of the substrate 11107B in dimethyl
sulfoxide was prepared, and each 1 mL of the solution was
added. After the addition, it was shaken at 28°C for 24
hours to carry out conversion. After the completion of the
reaction, the reaction mixtures were collected and
separated into the supernatant and mycelium cake by
centrifugation at 5000 rpm for 20 minutes. The supernatant
was extracted with 1 L of ethyl acetate. The mycelium cake
was extracted with 500 mL of acetone, and then filtrated to
give an acetone extract. The acetone extract was

evaporated to remove acetone, and extracted with 1 L of
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300 29 SEPTEMBER 2006 ethyl acetate. Each of the ethyl acetate layers was washed with water,
dried and dehydrated over anhydrous sodium sulfate, and the combined layers were evaporated to
give 945 mg of a crude active fraction. The crude active fraction was subjected to silica gel column
chromatography (Kiesel gel 60, 50 g), eluted with 200 mL of a mixture of ethyl acetate and n-hexane
(50:50; v/v), 200 mL of a mixture of ethyl acetate and n-hexane (75:2%; BEP aREBOR A1LO6f a mixture
of ethyl acetat d_n-hexane (90;10; v/v), to give 463 of an active fraction. The obtained active
fraction Wase%u ?gctae%etga[;%rgpara%leedﬁig%)fpit;ecrl%rmeatngc%ﬂ%& IéE’{c t?‘gm\g?o\@ergp?hy f’l—?Plzvé)suﬁ er the

preparative,HRLC, conditiony(G)described dn Example 4o theresyliing civateswas apalyzed by HPLC

under the analytic HPLC condition described’in Example 4. The solvent was removed from the
fraction congainingtkl 107Exsubsianeenthiiscebtaingd to give e3Q4,mgoefakkld 7Ebsufastance. 301 29
SEPTEMBER 2006 Claims 1. A compound represented by the formula (I): R7 R6 RZ~0 00 R3 (l)
OH (in the fofrhulag R3L R6, R7udkd R2liare the saimiecas or The crude active

fraction was subjected to silica gel column chromatography
(Kiesel gel 60, 50 g), eluted with 100 mL of a mixture of
ethyl acetate and n-hexane (50:50; v/v), 200 mL of a
mixture of ethyl acetate and n-hexane (75:25; v/v), and 600
mL of a mixture of ethyl acetate and n-hexane (90:10; v/v),
to give 463 mg of an active fraction. The obtained active
fraction was subjected to preparative high performance
liquid chromatography (HPLC) under the preparative HPLC
condition (C) described in Example 4, the resulting eluate
was analyzed by HPLC under the analytic HPLC condition
described in Example 4. The solvent was removed from the
fraction containing 11107D substance thus obtained, to give

304 mg of 11107D substance.
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different from one another and each represents 1) a hydroxyi group or an oxo group formed together
with the carbon atom to which each of R3, R6, R7 and R21 is bound, provided that R6 is limited to
hydroxyi group, 2) an optionally substituted C1_22 alkoxy group, 3) an optionally substituted
unsaturated C2_22 alkoxy group, 4) an optionally substituted C~_22 aralkyioxy group, 5) an
optionally substituted 5 to 14-membered heteroaraikyioxy group, 6) REGERTRNBFEN R (Epresents a)
a hydrogen atom, b) an optionally substituted C(J: i22l I%ﬂkyl group, c) an optionally substituted
unsaturated C2_22 alkyl group, d) an optionally sabstituted C6_14 aryl group, e) an optionally
substituted 5 to 14-membered heteroaryi group, 302 29 SEPTEMBER 2006 f) an optionally
substituted C7_22 aralkyi group, g) an optionally substituted 5 to 14-membered heteroaraikyi group,
h) an optionally substituted &dp @2ralk@apgreospni ed eptioniady substituted unsaturated C2_22 alkoxy
group, j) an optionally substituted C6_14 aryigxy group or k) an optionally substituted 5 to
14-membered heteroaryioxy group), R R®

R21

OH

(in the formula, R?, R6, R’ and R?! are the same as or

different from one another and each represents

1) a hydroxyl group or an oxo group formed together with
the carbon atom to which each of R?, R6, R’ and R?* is bound,
provided that R® is limited to hydroxyl group,

2) an optionally substituted C;_;; alkoxy group,

3) an optionally substituted unsaturated C;_5; alkoxy

4) an optionally substituted Cy.5; aralkyloxy group,
5) an optionally substituted 5 to l4-membered
heteroaralkyloxy group,
6) RCO-0O- (wherein R represents
a) a hydrogen atom,
b) an optionally substituted Ci,; alkyl group,

c) an optionally substituted unsaturated C,_;; alkyl

d) an optionally substituted Ce¢.14 aryl group,
e) an optionally substituted 5 to l4-membered

heteroaryl group,
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7) R11RS2RS3SiO_ (wherein Rsl, RS2 and RS3 are the same as or different from one another and
each represents a) a C1_6 alkyl group or b) a C6_14 aryl group) 8) a halogen atom, 9) RNIRN2N-RM-
(wherein RM represents a) a single bond, b) -C0-0-, c¢) -S02-0-, d) -CS-0- or €) -CO-NRN3- (wherein
RN3 represents a hydrogen atom or an optionally substituted C1_6 alkyl group), provided that each
of the leftmost bond in b) to e) is bound to the nitrogen atom; and RN afEHRNLRFR tHE)dame as or
different from eacty;ther andte%c%ielpress%rkl)tgtaq aukyd ogen at%rp ?QB f9 %EﬁTEMBER 2006 b) an
optionally substituted éf_ﬁ) aljkypgrou%, C) an opﬁonael y st%Ftitute% nsatutated” C2_22 alkyl group,

d) an optionally substituted,aliphatic G2, 22 .acH grouw qeksan gptianally.substituted aromatic C7_15
acyl group, f) an optionally substituted C6_14 aryl group, g) an optionally substituted 5 to

14-memberedt betesearykgrougr Bhan optionally substituted C~_22 aralkyl group, i) an optionally
substituted C1_22 alkylsulfonyl group,
h) an optionally substituted C;_;;, alkoxy group,
i) an optionally substituted unsaturated C;_5; alkoxy
group,
j) an optionally substituted C4-14 aryloxy group or
k) an optionally substituted 5 to l4-membered
heteroaryloxy group),

2 and R®® are the same as

7) R*R*R*’siO- (wherein R®', R®
or different from one another and each represents
a) a Ci4 alkyl group or
b) a Cg-14 aryl group),
8) a halogen atom,
9) RVMRYN-R"- (wherein RY represents
a) a single bond,
b) —-CO-0-,
c) -S0,-0-,
d) -CS-0- or
e) -CO-NR™- (wherein R™ represents a hydrogen atom or
an optionally substituted C;¢ alkyl group), provided that
each of the leftmost bond in b) to e) is bound to the
nitrogen atom; and
R" and R are the same as or different from each other and

each represents

a) a hydrogen atom,

303



J) an optionally substituted C6_14 arylsulfonyl group, k) an optionally substituted 3 to 14-membered
non aromatic heterocyclic group formed by RN1 and RN2 together with the nitrogen atom to which
RN1 and RN2 are bound, and the non-aromatic heterocyclic group may have substituents, 1) an
optionally substituted 5 to 14-membered heteroaralkyl group, m) an optionally substituted C3_14
cycloalkyl group or n) an optionally substituted 3 to 14 membered nort aFBREEIEBIRReracyelic group),
10) RN'S02-0- (w ereln RN’ represenfs a% EOP'[IQ stitute f%():él 22 alk I group, b) an
optionally substitu ed éé ffary?groupy an opl)tlon I?/ subéitdt 9 éJI 6xy group, d) an

optionally substituted unsatwated,G21 22 alkoxy ; group, 304 22-SERTEMBER 2006, &) an optionally

substituted C6_14 aryloxy group, f) an optionally substituted 5 to 14- membered heteroaryloxy group,
g) an optionatlyspipstituted 07_22 aralkyloxy group or h) an optionally substituted 5 to 14-membered
heteroaraikyloxy group), 11) (RN50)2PO_0- (wherein RNs represents a) an optionally substituted
C1_22 alkyl groupsh) am opticriallyesubistititéd bhsatueated C212Rtalky| Cgroum €Y anwptienally
substituted C6_14 aryl group,
e) an optionally substituted aromatic Cs.15 acyl group,
f) an optionally substituted Cq-14 aryl group,
g) an optionally substituted 5 to 1l4-membered
heteroaryl group,
h) an optionally substituted Cy.,, aralkyl group,
i) an optionally substituted Ci_;; alkylsulfonyl group,
j) an optionally substituted C4-14 arylsulfonyl group,
k) an optionally substituted 3 to l4-membered non-
aromatic heterocyclic group formed by R™ and RY together
with the nitrogen atom to which R™ and R™ are bound, and
the non—-aromatic heterocyclic group may have substituents,
1) an optionally substituted 5 to l4-membered
heteroaralkyl group,
m) an optionally substituted Cs_14 cycloalkyl group or
n) an optionally substituted 3 to l4-membered non-—
aromatic heterocyclic group),
10) RMSOZ—O— (wherein RV represents
a) an optionally substituted Ci;_,; alkyl group,
b) an optionally substituted Ce¢.14 aryl group,

c) an optionally substituted C;_,; alkoxy group,

d) an optionally substituted unsaturated C;.,, alkoxy

group,
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d) an optionally substituted 5 to 14-membered heteroaryi group, €) an optionally substituted 07_22
aralkyi group or f) an optionally substituted 5 to 14-membered heteroaraikyi group), 12)
(RNIRN2N)2PO-0- (wherein RN1 and RN2 have the same meanings as defined above) or 13)
(RNIRN2N) (RNSO)PO-0O- (wherein RN1, RN2 and RNs have the same meanings as defined above),
provided that a compound in which R3, R6, R7 and R21 are all hydréxy| gredpd/ziRl & @ompound in

which R3, R6 ande Zla%re alltq%dro?ilgro%%ss%%ugéés n acetoxy, group arrguexcluded), a
pharmacologically ccepté)ﬁe saltthereof or a ydrate of figth. 2 he c%rr%lpour%’according to claim 1

represented by thg)foggulggg%%l@ SEPJEMBER+2006 R7a,R6a,R21a P O O R3a (_a) OH (in

the formula, R3a, R6a, R7a and R21a are the same as or different from one another and each
represents hya dydexyi gsoppaercambexo group formed together with the carbon atom to which each
of R3a, R6a, R7a and R21a is bound, provided that R6a is limited to a hydroxyi group, 2) an optionally

substituted C1_22alkexy gioupenally substituted C;z; aralkyloxy group or
h) an optionally substituted 5 to l4-membered

heterocaralkyloxy group),

11) (R"™0),P0-0- (wherein R™’ represents

a) an optionally substituted C;_,; alkyl group,

b) an optionally substituted unsaturated C,_, alkyl
group,

c) an optionally substituted Cq.14 aryl group,

d) an optionally substituted 5 to 14-membered
heteroaryl group,

e) an optionally substituted Cy_;; aralkyl group or

f) an optionally substituted 5 to l4-membered

heteroaralkyl group),

12) (RmPy%HZPO—O— (wherein R™ and RY have the same
meanings as defined above) or
13) (RMR™N) (R¥0)P0-0- (wherein R, R™ and R™ have the

same meanings as defined above), provided that a compound

®, R’ and R*! are all hydroxyl groups, and a

in which R3, R
compound in which R?, R® and R?' are all hydroxyl groups and
R’ is an acetoxy group are excluded), a pharmacologically
acceptable salt thereof or a hydrate of them.

2.

The compound according to claim 1 represented by

the formula (I-a):
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3) RaCO_O_ (wherein Ra represents a) a hydrogen atom, b) an optionally substituted C1_22 alkyl
group, c) an optionally substituted unsaturated C2_22 alkyl group, d) an optionally substituted C6_14
aryl group, e) an optionally substituted 5 to 14-membered heteroaryi group, f) an optionally
substituted C~_22 aralkyi group, g) an optionally substituted 5 to 14-membered heteroaraikyi group,
h) an optionally substituted C1_22 alkoxy group, i) an optionally substitutéaRins&r&tet002 22 alkoxy
group, j) an optionally substituted C6_14 aryi@xy group or k) an optionally substituted 5 to
14-membered 306 29 SEPTEMBER 2006 Het@roaryioxy group), 4) RasIRas2Ras3Si0- (wherein Rasl,
RaS2 and RaS3 are the same as or diffe Fnt om one another and each represents a) a C1_6 alkyl
group or b) a Cgat4 aryi group) 5) a ggn atom or 6) RaN1RaN2N-Ram- (wherein Ram
represents @) afsi C

OH

(in the formula, R*?, R°®, R’® and R?!® are the same as or

different from one another and each represents
1) a hydroxyl group or an oxo group formed together with
the carbon atom to which each of R**, R°*, R’® and R?*? is
bound, provided that R is limited to a hydroxyl group,
2) an optionally substituted C;_,; alkoxy group,
3) R°CO-0- (wherein R® represents
a) a hydrogen atom,

b) an optionally substituted C;_;; alkyl group,

c) an optionally substituted unsaturated C;.5; alkyl

d) an optionally substituted Ce¢.14 aryl group,

e) an optionally substituted 5 to l4-membered
heteroaryl group,

f) an optionally substituted Cy.,; aralkyl group,

g) an optionally substituted 5 to l4-membered
heteroaralkyl group,

h) an optionally substituted Ci_,; alkoxy group,

i) an optionally substituted unsaturated C,_,, alkoxy
group,

j) an optionally substituted Cg¢.14 aryloxy group or

k) an optionally substituted 5 to l4-membered
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e) -CO-NRaN3- (wherein RaN3 represents a hydrogen atom or an optionally substituted C1_6 aikyi
group, provided that each of the leftmost bond in b) to e) is bound to the nitrogen atom); and RaN1
and RaN2 are the same as or different from each other and each represents a) a hydrogen atom, b)
an optionally substituted C1_22 alkyl group, c) an optionally substituted unsaturated C2_22 alkyl
group, d) an optionally substituted aliphatic C2_22 acyi group, e) an2Opti6BaIBESTHIRIted @aromatic
C7_15 acyirg%gup Q optlonall su stituted C6_14 aryi group, g) an optionally substituted 5 to
14-membered “heteroar ry| gr%u% ¥ 29 SEPTEMBER 2006 h) an optionally substituted C~_22

aralkyl group, i) an eptiopaly substiuted, £1,.22 alkyisulfopytgroyp, fran optiopally substituted C6_14

arylsulfonyl group, k) an optionally substituted 3 to 14- membered non aromatic heterocyclic group
formed by RaNlkandiRaNertegether onithy the aitregraatemdosdieh RapliandRaN2 are bound, and
the non-aromatic heterocyclic group may have substituents, 1) an optionally substituted 5 to
14-membered hetérbaralkyl gredp ym) ah@ptionally substituted C3_14 cycloalkyl group or n) an

optionally substituted 3 to 14-membered non- aromatic heterocyclic group)), a pharmacologically
) a Ce-14 aryl group),

5) a halogen atom or
6) RMRMN-R¥- (wherein R™ represents
a) a single bond,
b) -CO-0-,
c) —-S0,-0-,
d) -CS-0- or
e) -CO-NR®*™- (wherein R*™ represents a hydrogen atom
or an optionally substituted C;_4 alkyl group, provided that
each of the leftmost bond in b) to e) is bound to the
nitrogen atom); and
R*™ and R™? are the same as or different from each other
and each represents
a) a hydrogen atom,
b) an optionally substituted Ci,; alkyl group,

c) an optionally substituted unsaturated C,_; alkyl

d) an optionally substituted aliphatic C,-,; acyl group,
e) an optionally substituted aromatic Cy;-15 acyl group,
f) an optionally substituted C4-14 aryl group,

g) an optionally substituted 5 to l4-membered

heteroaryl group,
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acceptable salt thereof or a hydrate of them. 3. The compound according to claim 1 represented by
the formula (I-b): R7b R6b R21b 0 0\ 0 Rib (I-b) OH (in the formula, Rib, R6b, R7b and R21b are the
same as or different from one another and each represents 1) a hydroxyl group or an oxo group
formed together with the carbon atom to which each of Rib, R6b, R7b and R21b is bound, provided
that R6b is limited to a hydroxyl group, 2) an optionally substituted CZ 92Z akoxygrdus; 08pRbCO-0-

(wherein Rb represents 308 29 SEPTEMBER 2006 a drogen atom, b) an optionally substituted
C1_22 alkyl groupﬁi) an o(ﬁﬁ%ﬁéﬂ@aslu tifu%gﬁ%ﬁ%gﬁ%ﬁe%xﬁ_ff %ﬁ%ﬂgréﬁﬁu&g’an optionally

substituted C6_14ayyi.groyp: £) a0rfionally substituted- to 14-membered, heteroaryjgroup, f) an
optionally substituted C7_22 aralkyi group, g) an optionally substituted 5 to 14-membered
heteroaraikyi group,) hlzan eptiarally1supsttuted Clu22alkoxy,geupl sulfonyl group,
k) an optionally substituted 3 to l4-membered non-
aromatic heterocyclic group formed by R*™ and R®™ together
with the nitrogen atom to which R*™ and R*™ are bound, and
the non—-aromatic heterocyclic group may have substituents,
1) an optionally substituted 5 to l4-membered
heterocaralkyl group,
m) an optionally substituted Cs.14 cycloalkyl group or
n) an optionally substituted 3 to l4-membered non-
aromatic heterocyclic group)), a pharmacologically
acceptable salt thereof or a hydrate of them.

3. The compound according to claim 1 represented by

the formula (I-b):

(in the formula, R%, R%, R and R’ are the same as or
different from one another and each represents

1) a hydroxyl group or an oxo group formed together with

b 21b

the carbon atom to which each of R%, R%, R’™® and R is
bound, provided that R®® is limited to a hydroxyl group,
2) an optionally substituted C;_,; alkoxy group,

3) R°CO-0- (wherein RP represents
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i) an optionally substituted unsaturated C2_22 alkoxy group, j) an optionally substituted C6_14 aryioxy
group or k) an optionally substituted 5 to 14-membered heteroaryioxy group), 4) RbSiRbS2RbSSSiO-
(wherein RbSI RbS2 and RbS3 are the same as or different from one another and each represents a)
a C1_6 alkyl group or b) a C6_14 aryi group) or 5) RoN1RbN2N-RbM- (wherein RbM represents a)
-C0-0- or b) -CS-0-, provided that each of the leftmost bond in a) angd%)38 boEMs IR tHENitrogen
atom; and RbN1 an RbN2§re the same as or different from each other and each represents 309 29

SEPTEMBER 20086 a)aal??{/ rré)g%ennat%mo,r%’) an optionally substituted C1_22 alkyl group, c) an

optionally substituted unsatwatedh G292 alkyl .group.d) an optignally supstitted aliphatic C2_22 acyl
group, e) an optionally substituted aromatic C7_15 acyl group, f) an optionally substituted C6_14 aryl

group, g) an optionrslly=subsgtuiec 510 14smepibered dieterassyhgradpdh)an,opiioraglly substituted
07_22 aralkyl group, i) an optionally substituted C1_22 alkylsulfonyl group, j) an optionally substituted
C6_14 arylsutforngl group,

d) an optionally substituted C4-14 aryl group,

e) an optionally substituted 5 to 1l4-membered
heteroaryl group,

f) an optionally substituted C;_5; aralkyl group,

g) an optionally substituted 5 to 1l4-membered
heteroaralkyl group,

h) an optionally substituted C;_;;, alkoxy group,

i) an optionally substituted unsaturated C;.5; alkoxy
group,

j) an optionally substituted C4-14 aryloxy group or

k) an optionally substituted 5 to l4-membered
heteroaryloxy group),

4) RPSIRPSZRPS354 0— (wherein RMH, R"52 and RP®°® are the same

as or different from one another and each represents

a) a Ci_¢ alkyl group or

b) a C4.14 aryl group) or

5) RPNIRPNZN_RPM_ (wherein qurepresents

a) —-CO-0- or

b) -CS-0-, provided that each of the leftmost bond in
a) and b) is bound to the nitrogen atom; and
R and R™? are the same as or different from each other

and each represents
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k) an optionally substituted 3 to 14-membered non aromatic heterocyclic group formed by RbN1 and
RbN2 together with the nitrogen atom to which RbN1 and RbN2 are bound, and the non-aromatic
heterocyclic group may have substituents, 1) an optionally substituted 5 to 14-membered
heteroaralkyl group, m) an optionally substituted C3_14 cycloalkyl group or n) an optionally
substituted 3 to 14-membered non- aromatic heterocyclic group)), a plargtacoidfpcally2 aéceptable salt
thereof or a hydrate, of them. 4. The compound according to claim 1 represented by the formula (I-c):
310 29 SEPTEMB%}Q ﬁog‘gdﬁ?gﬁ%cagﬁ% 0 0 o Rao (I-c) OH (in the formula, R3a, R6, R7 and R21,

are the same as o, diffgrepLrom,ene gnathst and each repr Zse,cpﬁ%zg%g{@(,yi group or an oxo
, R7c

group formed together with the carbon atom to which each of R3, R and R21, is bound,
provided that R6c ts) limited ta- a hydnoxyi growgps 2} anaptionaly subsibdted,Cl_22 alkoxy group, 3)
RICO-O- (wherein Rc represents a) an optionally substituted C1_22 alkyl group, b) an optionally
substituted ©6od4 aryi group,

d) an optionally substituted aliphatic C,_;, acyl group,

e) an optionally substituted aromatic Cs.15 acyl group,

f) an optionally substituted Cq-14 aryl group,

g) an optionally substituted 5 to 1l4-membered
heteroaryl group,

h) an optionally substituted Cy_;, aralkyl group,

i) an optionally substituted Ci_;; alkylsulfonyl group,

j) an optionally substituted C4-14 arylsulfonyl group,

k) an optionally substituted 3 to l4-membered non-
aromatic heterocyclic group formed by R™ and R™™ together
with the nitrogen atom to which R™ and R™? are bound, and
the non—-aromatic heterocyclic group may have substituents,

1) an optionally substituted 5 to l4-membered
heteroaralkyl group,

m) an optionally substituted Cs_14 cycloalkyl group or

n) an optionally substituted 3 to l4-membered non-—
aromatic heterocyclic group)), a pharmacologically
acceptable salt thereof or a hydrate of them.

4. The compound according to claim 1 represented by

the formula (I-c):
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c) an optionally substituted C7_22 aralkyi group or d) an optionally substituted C6_14 aryioxy group),
4) RcsIRcs2Rcs3Si0- (wherein Resi RCS2 and RcS3 are the same  as or different from one another
and each represents a) a C1_6 alkyl group or b) a C6_14 aryi group) or 5) RcN1RcN2N-RcM-
(wherein RcM represents a) -CO-0- or b) -CS-O-, provided that each of the leftmost bond in a) and b)
is bound to the nitrogen atom; and RcN1 and RcN2 are the same as 99 diffgreriMedR eachcother and
each represents a) a hydrogen atom, 311 2&8I§PTEMBER 2006 b) an optionally substituted C1_22
alkyl group, c) an optionally substituted 3 to embered non- aromatic heterocyclic group formed by
R,N1 and RCN2 together with the nitroge at m to which R,N1 and RCN2 are bound, and the
non-aromatic heterecyclic group may jtuents, d) an optionally substituted 5 to 14-membered
heteroaraikyi grqup, substitdted €3 14 cycioalkyl group or f) an optionally substituted
3 to 14-membeéredinon-"ar i rocyxlic rouBff Qﬁharmacologlcally acceptable salt thereof or
a hydrate of them. 5. The c ound according to claim 1 represented by the formula (I-d): R7d

(in the formula, RS, R®, R’ and R?° are the same as or
different from one another and each represents
1) a hydroxyl group or an oxo group formed together with
the carbon atom to which each of R®*, R°®, R’® and R?!‘ is
bound, provided that R°® is limited to a hydroxyl group,
2) an optionally substituted C;_,; alkoxy group,
3) R°CO-0O- (wherein R° represents
a) an optionally substituted C;_,; alkyl group,
b) an optionally substituted C4-14 aryl group,
c) an optionally substituted C;.;; aralkyl group or
d) an optionally substituted C4_14 aryloxy group),
4) RESIR®S?R®$33i0- (wherein R°®!, R®? and R°*® are the same
as or different from one another and each represents
a) a Ci_¢ alkyl group or
b) a C4.14 aryl group) or
5) RMRMN-R¥- (wherein R represents
a) —-CO-0- or
b) -CS-0-, provided that each of the leftmost bond in
a) and b) is bound to the nitrogen atom; and
RM and R™M are the same as or different from each other
and each represents

a) a hydrogen atom,
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Red R21d 1o 00 R (I-d) OH (in the formula, R 3d represents 1) a hydroxyl group or an oxo group
formed together with the carbon atom to which R 3d is bound, 2) an optionally substituted C1_22
alkoxy group, 3) an optionally substituted unsaturated C2_22 alkoxy group, 4) an optionally
substituted C7_22 aralkyioxy group, 5) RdCO0-0- (wherein Rd represents 312 29 SEPTEMBER 2006
a) a hydrogen atom, b) an optionally substituted C1_22 alkyl group, &) ansepticiigiy Bubstitated

unsaturated CZ_ZA% rﬁlé%lberrgggﬁ S{aqqipté%%asllyisﬁuggteitgt%d *gf?ﬁ]f%agmu%@dy&pﬁ} e) an optionally

substituted 5 to 1 eroaryigroup, fj an optiohafly su e " 22 aralkyi group, Q)
an optionally substituted, 5 4o d4nembered, fieterograikyigreup..n) an.pptionally substituted C1_22

alkoxy group, i) an optionally substituted unsaturated C2_22 alkoxy group, j) an optionally substituted
C6_14 aryiewygtoup®drheterocyclic group formed by R and R™ together
with the nitrogen atom to which R®™ and R®™™ are bound, and
the non—-aromatic heterocyclic group may have substituents,
d) an optionally substituted 5 to 14-membered
heterocaralkyl group,
e) an optionally substituted Cs_14 cycloalkyl group or
f) an optionally substituted 3 to l4-membered non-
aromatic heterocyclic group)), a pharmacologically
acceptable salt thereof or a hydrate of them.

5. The compound according to claim 1 represented by

the formula (I-d):

(in the formula, Rkirepresents

1) a hydroxyl group or an oxo group formed together with
the carbon atom to which R*® is bound,

2) an optionally substituted C;_,; alkoxy group,

3) an optionally substituted unsaturated C,_,, alkoxy
group,

4) an optionally substituted Cy.5; aralkyloxy group,

5) rRCO-0- (wherein R4 represents
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k) an optionally substituted 5 to 14-membered heteroaryioxy group) or 6) R111RI12N-CO-O- (wherein
RdN1 and RdAN2 are the same as or different from each other and each represents a) a hydrogen
atom, b) an optionally substituted C1_22 alkyl group, ¢) an optionally substituted unsaturated C2_22
alkyl group, d) an optionally substituted C6_14 aryi group, €) an optionally substituted 5 to
14-membered heteroaryi group, f) an optionally substituted 07_22 ara¥kys GRIU§IBEE3 2906
SEPTEMBER 2006 géap1 i%Qtionall sucb(;sr%ituted 5 to 14-membered heteroaraikyi group, h) an

3

optionally substitutaé)d Ef/)cciga k)a/l grolp, i) an optionally substituted 3 to 14-membered non-

aromatic heterocyglic group,ar j)-an optionallysupstituted 3 tg 14:membered pon- aromatic
heterocyclic group formed by RAN1 and RAN2 together with the nitrogen atom to which RdN1 and

RdAN2 are bound, and dhe siepiarpatatie helereeyeliccgrouprisay have substityents)x nd R6d, R7d
and R21d are the same as or different from one another and each represents 1) a hydroxyi group or
an oxo grouprfovmmed together with the carbon atom to which each of R6d, R7d and R21d is bound,

provided that R6d is limited to a hydroxyi group,
d) an optionally substituted Cg-14 aryl group,

e) an optionally substituted 5 to 1l4-membered
heteroaryl group,

f) an optionally substituted C;_5; aralkyl group,

g) an optionally substituted 5 to 1l4-membered
heteroaralkyl group,

h) an optionally substituted C;_;;, alkoxy group,

i) an optionally substituted unsaturated C;_5; alkoxy
group,

j) an optionally substituted C4-14 aryloxy group or

k) an optionally substituted 5 to l4-membered
heteroaryloxy group) or

6) RMIRMNIN_CcO-0- (wherein R™ and R™ are the same as or

different from each other and each represents

a) a hydrogen atom,

b) an optionally substituted Ci,; alkyl group,

c) an optionally substituted unsaturated C,_;; alkyl

d) an optionally substituted Ce¢.14 aryl group,
e) an optionally substituted 5 to l4-membered
heteroaryl group,

f) an optionally substituted Cy.,; aralkyl group,
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2) an optionally substituted C1_22 alkoxy group, 3) an optionally substituted unsaturated C2_22 alkoxy
group, 4) an optionally substituted C7_22 aralkyioxy group, 5) RdCO-0- (wherein Rd has the same
meaning as defined above), 6) RAN1RAN2N-CO-0- (wherein RAN1 and RAN2 have the same
meanings as defined above), 7) RAN1RdAN2N-SO2-0- (wherein RAN1 and RAN2 have the same
meanings as defined above), 8) RAN1RAN2N-CS-0- (wherein RAN1 aAd RUNZEHau& the)dame 314 29
SEPTEMBER 2006 meanings.as d ned ak%ove]? 9)ER%N§SOZ 94 (whe ein RAN3 represents a) an
optionally substltut%d éf 2 aljkypgr an optionally su%stltutecfn(%f{l 579 OXy group, c) an

optionally sybstituted ung r%%gg 22 alkoxy group, d) an optionally substituted C6_14 aryl group,
e) an optionally substituted C6_14 aryloxy group, f) an optionally substituted 5 to 14-membered

heteroaryloxy group, gy angptionaly sybstiiutediC ¢ t2aralkyloxy greuy @k h) @ncpsipnally
substituted 5 to 14-membered heteroaraikyloxy group), 10) (RAN50)2PO- (wherein RAN5 represents
a) an optionally substittted>C 122 alidy groups b} antoptionally suldstitetedarsaturated C2_22 alkyl

aromatic heterocyclic group or
j) an optionally substituted 3 to 14-membered non-

aromatic heterocyclic group formed by R™ and R™ together
with the nitrogen atom to which R™ and R™? are bound, and
the non—-aromatic heterocyclic group may have substituents);
and
Rw, R’ and R?! are the same as or different from one
another and each represents

1) a hydroxyl group or an oxo group formed together with
the carbon atom to which each of Rw, R’? and R?' is bound,
provided that R°Y is limited to a hydroxyl group,

2) an optionally substituted C;_,; alkoxy group,

3) an optionally substituted unsaturated C,_,, alkoxy

4) an optionally substituted Cy.5; aralkyloxy group,

5) rRCO-0- (wherein RY has the same meaning as defined
above),
6) RMIRMNIN_CcO-0- (wherein R™ and R™? have the same

meanings as defined above),
7) RmﬂRmQN—SOZ—O— (wherein R™ and R™? have the same
meanings as defined above),

8) RMRMN_cs-0- (wherein R™ and R™ have the same
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group, c) an optionally substituted C6_14 aryl group, d) an optionally substituted 5 to 14-membered
heteroaryi group, e) an optionally substituted C7_22 aralkyi group or f) an optionally substituted 5 to
14-membered heteroaraikyi group), 11) (RAN1RdAN2N)2PO- (wherein RAN1 and RAN2 have the same
meanings as defined above) or 12) (RAN1RdAN2N) (RAN50)PO- (wherein RdN1 RdN2 and RdN5 have
315 29 SEPTEMBER 2006 the same meanings as defined above), provitedihsBa Reompound in
which R 3d R6d R7d and R 2%—}““3 all lggdro yl groups, and a compound in which R 3d, R6d and
R21d are hygroxyl gqroups ana oels an acet >’<y group are excluded), a pharmacologically
acceptable salt ghergofsara hydrateof  them.6uThe.compayndiaccording to claim 1, wherein R6
and/or R7 represents RNIRN2N-RM- (wherein RM represents a) -CO-0- or b) -CS-O-; and RN1 and
RN2 have the same) mganigs asndafingdsabove; tarewided that eaely of thedefimost bond in a) and b)
is bound to the nitrogen atom), a pharmacologically acceptable salt thereof or a hydrate of them. 7.
The compound actdrdity terdlainma | & vplsarbdcologicallyCacceptablessaltthersof or a hydrate of

them, wherein R21 is an oxo group formed together with the
c) an optionally substituted unsaturated C;_5; alkoxy

group,
d) an optionally substituted C4-14 aryl group,
e) an optionally substituted Cg-14 aryloxy group,
f) an optionally substituted 5 to l4-membered

heterocaryloxy group,

an optionally substituted Cy_,, aralkyloxy group or

g)

h) an optionally substituted 5 to l4-membered

heterocaralkyloxy group),

10) (R™°0),PO- (wherein R™ represents

a) an optionally substituted C;_,; alkyl group,

b) an optionally substituted unsaturated C;.,; alkyl
group,

c) an optionally substituted Cq-14 aryl group,

d) an optionally substituted 5 to l4-membered
heteroaryl group,

e) an optionally substituted Cy;.,, aralkyl group or

f) an optionally substituted 5 to l4-membered

heteroaralkyl group),

11) (RmﬂRmQN)ZPO— (wherein R™ and R™? have the same
meanings as defined above) or
12) (RMR™MN) (R™0)PO- (wherein R™, R™? and R™ have
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carbon atom to which R21 is bound. 8. The compound according to claim 5 represented by the
formula (I-e): R7e R6e R21e O O O Rae OH (in the formula, R 3e and R21e are the same as or
different 316 29 SEPTEMBER 2006 from each other and each represents 1) a hydroxyi group or an
oxo group formed together with the carbon atom to which each of R 3e and R21e is bound, 2) an
optionally substituted C1_6 aikoxy group, 3) an optionally substituted2nssEaidBER 20 @koxy
group, 4) an optionally substituted C~_lo.araikyioxy group, 5) an optignally substituted aliphatic C2_6
acyioxy groﬁggorS e iﬂ%ﬁ&?&ﬁcﬁoﬁvﬁ? g/re% e i%)n’d ReN la%g (—:-t %g?cneaas or different from

each other @gql§§gg(5egr§3@gt§d%) & hydrggen atom,orB)an optianally;substituted, C1_6 alkyl group);
and R6e and R7e are the same as or different from each other and each represents 1) a hydroxyi
group or angaxeugroppdarmed teggthemnaith thecadporratpnric which rach gf R6e and R7e is bound,
hydroxyl groups and R’® is an acetoxy group are excluded),
a pharmacologically acceptable salt thereof or a hydrate of
them.
6. The compound according to claim 1, wherein R®
and/or R’ represents RV RYN-RY- (wherein R" represents
a) —-CO-0- or
b) -CS-0-; and
R"™ and R have the same meanings as defined above,
provided that each of the leftmost bond in a) and b) 1is
bound to the nitrogen atom), a pharmacologically acceptable
salt thereof or a hydrate of them.
7. The compound according to claim 1, a
pharmacologically acceptable salt thereof or a hydrate of
them, wherein R?' is an oxo group formed together with the
carbon atom to which R?' is bound.

8. The compound according to claim 5 represented by

the formula (I-e):

(in the formula, R*® and R?!® are the same as or different
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provided that R6e is limited to a hydroxyi group, 2) an optionally substituted C1_6 aikoxy group, 3) an
optionally substituted unsaturated C2_10 aikoxy group, 4) an optionally substituted C~_lo araikyioxy
group, 5) an optionally substituted aliphatic C2_6 acyioxy group or 6) ReC(=Ye)-0- (wherein ye
represents an oxygen atom or a sulfur atom; and Re represents 317 29 SEPTEMBER 2006 a) a
hydrogen atom, b) an optionally substituted C1_6 alkyl group, ¢) an ciitioBEIN BiiBgtiRuted(@~_ 10
aralkyi gro d an | o t|o Ily substi uted to 14- membered heteroaraikyi group, e) the formula (l11):
ReN2 ReN§f>? ?hgeﬁ\l ?Iﬂ (|n t(ﬁe f{')rrﬁul% %\I)] nrepresents an integer of 0 to 4; Xe

represents i) 'CM)RQH-h’yH)fMQNéroU?) O '\cll)n So'xé!) g%@uﬁr f@rn%%lz together with

the carbon atom to which each of R*® and R?*'® is bound,

2) an optionally substituted C;_¢ alkoxy group,
3) an optionally substituted unsaturated C;.i19 alkoxy
group,
4) an optionally substituted Cs.19 aralkyloxy group,
5) an optionally substituted aliphatic C;.¢ acyloxy group
or
6) RMRMN-C0-0- (wherein R®™ and R®™ are the same as or
different from each other and each represents
A) a hydrogen atom or
B) an optionally substituted Ci;¢ alkyl group); and
R®¢ and R’® are the same as or different from each other and
each represents
1) a hydroxyl group or an oxo group formed together with
the carbon atom to which each of R®® and R’® is bound,
provided that R®® is limited to a hydroxyl group,
2) an optionally substituted C;_¢ alkoxy group,

3) an optionally substituted unsaturated C,.19 alkoxy

4) an optionally substituted Cy.19 aralkyloxy group,

5) an optionally substituted aliphatic C;.¢4 acyloxy group
or

6) R°C(=Y®)-0- (wherein Y° represents an oxygen atom or a

sulfur atom; and R® represents
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ReNL1 represents i) a hydrogen atom or ii) a C1_6 alkyl group; ReN2 represents i) a hydrogen atom
or ii) a C1_6 alkyl group; ReN3 and ReN" are the same as or different from each other and each
represents i) a hydrogen atom, 318 29 SEPTEMBER 2006 ii) an optionally substituted C1_6 alkyl
group, iii) an optionally substituted unsaturated C2_10 alkyl group, iv) an optionally substituted C6_14
aryl group, v) an optionally substituted 5 to 14-membered heteroaryi 4fro6p i k&b BRtiGRalty
substituted C~_10 a)ralky' roup, Vi) ap optionally substituted C3_g cycioaikyi group, viii) an
optionally substituted 64E§c§§gglﬂyﬁa ﬁy " group, ix) an optionally substituted 5 to 14-membered
heteroaraikyi group, x)an gptiqnally substituted g d14smembered ponargmatic heterocyclic group,
xi) -NRel6ReM (wherein ReN6 and ReN7 are the same as or different%{rom each other and each
represents a hydregen atep or @naptipnally substituted C1_,6 allkyd grgup)arodip an optionally

substituted 5 to 14-membered non-
d) an optionally substituted 5 to 14-membered
heterocaralkyl group,
e) the formula (IIT):

ReN2
ReN3 - Xe@/kN}a
no (1)

ReN1

(in the formula,
A) n represents an integer of 0 to 4;
Xe represents

i) —CHR®M-,

ii) -NR®™ -,
iii) -o-,
iv) -S-,

v) —-SO- or
vi) —-S0,—;
R*™ represents
i) a hydrogen atom or
ii) a Ci-¢ alkyl group;
R*" represents
i) a hydrogen atom or
ii) a Ci-¢ alkyl group;
R*™ and R®™™ are the same as or different from each other

and each represents

i) a hydrogen atom,
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aromatic heterocyclic group formed by ReN3 and ReN4 together with the carbon atom to which ReN3
and ReN4 are bound, and the non-aromatic heterocyclic group may have substituents; and ReNS
represents i) a hydrogen atom, ii) an optionally substituted C1_6 alkyl group, iii) an optionally
substituted unsaturated C2_10 alkyl 319 29 SEPTEMBER 2006 group, iv) an optionally substituted
C6_14 aryl group, v) an optionally substituted 5 to 14-membered het@roayiPGEIIPE i) 2atCdptionally
substituted C~_ia aralkyi group, vii).an optionally substituted C ycioaikyi group, viii) an optionally
substituted C4:J9l ycf‘orglk %fk?/?abiréﬁ/pﬁ% gnr% %)% |5r?aaly8§u%s%?u§g§ 5%6 14=fmembered heteroaraikyi
group, X) an Opti%as”yasﬁlbégt@i%q]éf@&%@BE@PE%CEQQ”U%@&%F&'%%“@&?HCQIQ%Or xi) an

optionally substituted 5 to 14-membered non- aromatic heterocyclic group formed by ReN3 and ReNS
together widfr hgonitrogen atom to which ReN3 and ReNS are bound, and the non-aromatic
heterocyclic group may have substituents, B) Xe, n, ReN3 ReN4 and ReN5 each represents the group
as defined abov&;) arrdhReNi and ReN2 togethertformcdrieptiorallyl sabstitited 5 to 14-membered

non-aromatic heterocyclic _
v) an optionally substituted 5 to l4-membered heteroaryl

group,

vi) an optionally substituted Cy.19 aralkyl group,

vii) an optionally substituted Cs_.g cycloalkyl group,

viii) an optionally substituted C4-9 cycloalkyl alkyl
group,

ix) an optionally substituted 5 to l4-membered
heterocaralkyl group,

x) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group,

x1) -NR®¥R®N" (wherein R°™ and R®M are the same as or
different from each other and each represents a hydrogen
atom or an optionally substituted C;¢ alkyl group) or

xii) an optionally substituted 5 to 1l4-membered non-
aromatic heterocyclic group formed by R*™ and R*M™ together
with the carbon atom to which R*™ and R*™ are bound, and
the non—-aromatic heterocyclic group may have substituents;
and
R*™ represents
i) a hydrogen atom,
ii) an optionally substituted Ci-¢ alkyl group,

iii) an optionally substituted unsaturated C,.19 alkyl
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group, C) Xe, n, ReN2, ReN4 and ReNn5 each represents the group as defined above; and ReNi and
ReN3 together form an optionally substituted 5 to 14-membered non-aromatic heterocyclic group or
D) Xe, n, ReN1, ReN4 and ReN5 each represents the group as defined above; and ReN2 and ReN3
together form an optionally 320 29 SEPTEMBER 2006 substituted 5 to 14-membered non-aromatic
heterocyclic group) or f) the formula (IV): ReN9 N IV ReNB (in the fomakE RN and ReN9 are the
same as or different from each other and each represents i) a hydrogen atom, ii) an optionally
substituted %E.L(ilépa(lkyl group, iii) an optionally substituted C6_14 aryl group, iv) an optionally

substituted 5 to l4ymembered O@gg&c&grgilgggggt@%ogt%gﬂalyﬁibs&iyggg C~_10 aralkyi group or
vi) an optionally substituted 5 to 14-membered heteroaraikyi group))), a pharmacologically acceptable
salt thereof or & hydiate pt them.19.yTheuecmpourd accordihglto-chainbs rwherain Kbl and/or R7d
represents Rd1C(=Ydl)-0- (wherein Y d 1 represents an oxygen atom or a sulfur atom; and Rd 1
represents group,

vi) an optionally substituted Cy.19 aralkyl group,

vii) an optionally substituted Cs_.g cycloalkyl group,

viii) an optionally substituted C4_9 cycloalkyl alkyl
group,

ix) an optionally substituted 5 to l4-membered
heterocaralkyl group,

x) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group or

x1i) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group formed by R®™ and R®*™ together
with the nitrogen atom to which R*™ and R*™ are bound, and
the non—-aromatic heterocyclic group may have substituents,

B) X., n, R™, R*™ and R®™ each represents the group as
defined above; and R®™™ and R®M™ together form an optionally
substituted 5 to l4-membered non—-aromatic heterocyclic
group,

C) Xo, n, R®™, R®™ and R®™° each represents the group as
defined above; and R®™™ and R*™ together form an optionally
substituted 5 to l4-membered non—-aromatic heterocyclic
group or

D) X., n, R®™, R*™ and R®™ each represents the group as

defined above; and R®™ and R*™ together form an optionally
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1) a hydrogen atom, 2) an optionally substituted C1_6 alkyl group, 3) an optionally substituted C~_10
aralkyi group or 4) an optionally substituted 5 to 14-membered heteroaraikyi group), a
pharmacologically acceptable salt thereof or a hydrate of them. 10. The compound according to claim
5, wherein R6d 321 29 SEPTEMBER 2006 and/or R7d represents Rd2C(=Yd2)-0- (wherein Yd2
represents an oxygen atom or sulfur atom; and Rd2 represents the fornfil@ (HYBREANS0 RANG6.X1 ~~~
1/N31Z 1 --1- RdN4 (in the formulg, n represents an integer of 0 to.4; X1 represents 1 ) -CHRdAN7-
2) -NRNG TG b H) . ) 0 o 85 THG5 & el HURls S e S 82 B diferent from
each other gattg_‘%?chorlepresents 1) a hydrogen atom or 2) a C1_6 alkyl group; RAN6 and RAN7 are
the same as or different from each other

f) the formula (IV):

eN9
"8 &

Ltens (V)
(in the formula, R°™ and R®*M™ are the same as or different
from each other and each represents

i) a hydrogen atom,

ii) an optionally substituted C;4 alkyl group,

iii) an optionally substituted Cq-14 aryl group,

iv) an optionally substituted 5 to l4-membered
heteroaryl group,

v) an optionally substituted C;.10 aralkyl group or

vi) an optionally substituted 5 to l4-membered
heteroaralkyl group))), a pharmacologically acceptable salt
thereof or a hydrate of them.

9. The compound according to claim 5, wherein R®C
and/or R’ represents RMC(=YM)—O— (wherein yat represents
an oxygen atom or a sulfur atom; and R represents

1) a hydrogen atom,

2) an optionally substituted C;¢ alkyl group,

3) an optionally substituted Cy.19 aralkyl group or

4) an optionally substituted 5 to l4-membered
heteroaralkyl group), a pharmacologically acceptable salt
thereof or a hydrate of them.

10. The compound according to claim 5, wherein R®®
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and each represents 1) a hydrogen atom, 2) an optionally substituted C1_6 alkyl group, 3) an
optionally substituted unsaturated C2_10 alkyl group, 4) an optionally substituted C6_14 aryl group, 5)
an optionally substituted 5 to 14-membered heteroaryi group, 322 29 SEPTEMBER 2006 6) an
optionally substituted C~_10 aralkyi group, 7) an optionally substituted C3_g cycioalkyl group, 8) an
optionally substituted C4_9 cycioaikyi alkyl group, 9) an optionally susstituied BieER-A{ehbered
heteroaraikyi %gggg, ﬁ@; an (igionallyé suhsti tggd'é r2|tc_) &ﬂ-m%mebreé?d noR- aromatic heterocyclic group,

11) -NRdN lo (Wherelr? NG an N o(are the Same as or dtl]ﬁerent];fre&)rﬁee%%ﬂto?her and each

represents g,hydrogery, atomor an optiopally substituted C%46 alkyl.group).ar 12).an optionally

substituted 5 to 14-membered non- aromatic heterocyclic group formed together by RAN6 and RAN7,
and the norcaramatic heterocyelic group may have substituents; and RANB represents 1) a hydrogen
atom, 2) an optionaIIyR%Hpstituted C1_6 alkyl group, 3) an optionally substituted unsaturated C2_10

alkyl group,

RdNB’XW*N/% 1
n édN4 (1)
(in the formula, n represents an integer of 0 to 4; X;
represents

1) —-CHRW'-,

2) —NRIE_,

3) -0-,

4) -S-,

5) -SO- or
6) —-S05—;

R™ and R™ are the same as or different from each other
and each represents

1) a hydrogen atom or

2) a Ci¢ alkyl group;
R™M and R™ are the same as or different from each other
and each represents

1) a hydrogen atom,

2) an optionally substituted C;¢ alkyl group,

3) an optionally substituted unsaturated C,-19 alkyl
group,

4) an optionally substituted C¢.14 aryl group,

5) an optionally substituted 5 to l4-membered heterocaryl

group,
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4) an optionally substituted C6_14 aryl group, 5) an optionally substituted 5 to 14-membered

heteroaryi group, 6) an optionally substituted C~_10 aralkyi group, 7) an optionally substituted C3_g
cycioalkyl group, 8) an optionally substituted C4_9 cycioaikyi alkyl group, 9) an optionally substituted
5 to 14-membered 323 29 SEPTEMBER 2006 heteroaraikyi group, 10) an optionally substituted 5 to
14-membered non- aromatic heterocyclic group, 11) an optionally substitbtiiE e L&-émbered non-

aromatic heterocyclic group formed by RANY RAN5 gr RAN6 to er with the nitrogen atom to which
NG o BRI Do R R T B Gcihate HE

each of RANV RdN5 an u Je on-aforhatic eté/rocgcﬁf)cuéyrbup may have
substituents or 32) an, optienally.st tigﬁ%@@itgg.@é@e@lpgrgg;@%é@[{}ma%(g%tgrocyclic group
' f RANV RdN5 a

formed by two substituents selected from the group consisting o nd RAN6 together
with the nitroges atem tepvhich i 1S hourd sanid: the aog-atomatc heterocyclicigroup meayhave
substituents)), a pharmacologically acceptable salt thereof or a hydrate of them. 11. The compound
according to claimh 10} aophannaddlvgieals acdeptable saltthéreofionbaneldate of them, wherein X1
represents -NR dN8- (wherein NRdNe has the same meanings as defined above). 12. The compound

according t& ldih B reptésented dyr

10) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group,

11) -NR™RMO (ywherein R™ and R™MY are the same as or
different from each other and each represents a hydrogen
atom or an optionally substituted C;¢ alkyl group) or

12) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group formed together by R™® and R¥,
and the non-aromatic heterocyclic group may have
substituents; and
R™® represents
1) a hydrogen atom,

2) an optionally substituted C;¢ alkyl group,

3) an optionally substituted unsaturated C,-19 alkyl

4) an optionally substituted C¢.14 aryl group,

5) an optionally substituted 5 to l4-membered heterocaryl

6) an optionally substituted Cy.19 aralkyl group,
7) an optionally substituted Cs.g cycloalkyl group,
8) an optionally substituted C4.9 cycloalkyl alkyl group,

9) an optionally substituted 5 to l4-membered
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the formula (I-f): R7f OH OH o0 0 o0 OH (I-f) OH 324 29 SEPTEMBER 2006 (in the formula, R7
represents RtC(=Yt)-0- (wherein Yf represents an oxygen atom or a sulfur atom; and Rt represents
the formula (V): RIN2 7_ i n RINI M (wherein n represents an integer of 0 to 4; RtN1 represents 1) a
hydrogen atom, 2) a methyl group or 3) an ethyl group; and RfN2 represents 1) a hydrogen atom, 2)
a methyiamino group, 3) a dimethyiamino group, 4) an ethyiamino gt@upgEBYEMBERy@aMMiAo group, 6)

an ethylmetfpglgen}lgg 9&‘1‘]‘(@/172;% (g)e{{)lglnyl group,
10) an optionally substituted 5 to l4-membered non-

aromatic heterocyclic group,

11) an optionally substituted 5 to l4-membered non-

N4 N N
d Rd5 dN6

aromatic heterocyclic group formed by R, or R

together with the nitrogen atom to which each of R™¢, R
and R™® is bound, and the non-aromatic heterocyclic group
may have substituents or

12) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group formed by two substituents
selected from the group consisting of R™, R and R
together with the nitrogen atom to which it is bound, and
the non-aromatic heterocyclic group may have substituents)),
a pharmacologically acceptable salt thereof or a hydrate of
them.

11. The compound according to claim 10, a
pharmacologically acceptable salt thereof or a hydrate of
them, wherein X; represents —NRNE_ (wherein NR™® has the
same meanings as defined above).

12. The compound according to claim 5 represented by

the formula (I-f):
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8) a pyrrolidin-1-yl group, 9) a piperidin-1-yl group, 10) a morpholin-4-yl group or 11) a
4-methyipiperazin-1-yl group))), a pharmacologically acceptable salt thereof or a hydrate of them. 13.
The compound according to claim 5, wherein R6d and/or R7d represents Rd3C0-0- (wherein Rd3
represents the 325 29 SEPTEMBER 2006 formula (VI): RANi x~ N" (VI) n2 RdNii (wherein n1 and
n2 are the same as or different from each other and each represent< &n $ntegerstRR t240X2

represents 1.) -CHIRAN13- 2) -NRAN19 r_3) -0-, 4) -5-:3) -SO- or 6) -SO2-; RdN11 represents 1) a
hydrogen atélr%f (?F B? any%rprﬁlézrzlgﬂyngubsﬁteLﬁé)g &efi Sallléylég(r?)sép); dN %gﬁr%lsgnl#s 1) a hydrogen
atom, represents an oxygen atom or a sulfur atom; and RE

represents the formula (V):

RfN2 . /?'Z

n ém1 (V)

(wherein n represents an integer of 0 to 4;
R™ represents

1) a hydrogen atom,

2) a methyl group or
3) an ethyl group; and
R™? represents

1) a hydrogen atom,

2) a methylamino group,

3) a dimethylamino group,

4) an ethylamino group,

5) a diethylamino group,

6) an ethylmethylamino group,

7) a pyridinyl group,

8) a pyrrolidin-1-yl group,

9) a piperidin-1-yl group,

10) a morpholin-4-yl group or

11) a 4-methylpiperazin-1-yl group))), a
pharmacologically acceptable salt thereof or a hydrate of
them.

13. The compound according to claim 5, wherein R®?

and/or R’ represents R*”CO-0- (wherein R% represents the
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2) an optionally substituted C1_6 alkyl group, 3) an optionally substituted C6_14 aryi group or 4) an
optionally substituted C~_10 aralkyi group; RdN13 represents 1) a hydrogen atom, 2) an optionally
substituted C1_6 alkyl group, 3) an optionally substituted unsaturated C2_10 alkyl group, 4) an
optionally substituted C6_14 aryi group, 326 29 SEPTEMBER 2006 5) an optionally substituted 5 to
14-membered heteroaryi group, 6) an optionally substituted C~_10 &ralkyEgiRIRER drdoptionally
substituted §:3 ngu?‘ygioal}&yl group, 8) an optionally substituted C4_9 cycioaikyi alkyl group, 9) an
optionally substituted 5 to i4-membered heteroaraikyi group, 10) -NR dN15RdN16 (wherein RAN15
and RAN16rstgthe same as or different from each other and each represents a hydrogen atom or an
optionally subgﬁ%%plﬁ\%lkyl group) or 11) an optionally substituted 5 to 14-membered non-
aromatic hetef ic dg(puﬁ, 4nd RAN14 represents 1) a hydrogen atom, 2) an optionally substituted
C1_6 alkyl group, 3)Ran optionally substituted unsaturated C2_10 alkyl group, 4) an optionally
substituted O8hd4<ryl groupd n. are the same as or different from each

other and each represents an integer of 0 to 4;
X, represents
1) —CHRmﬂ3—,

2 ) _NRle4_’

3) -0-,

4) -S-,

5) -SO- or

6) —-S05—;
R™M! represents

1) a hydrogen atom or
2) an optionally substituted Ci;_¢ alkyl group;
RNt represents
1) a hydrogen atom,
2) an optionally substituted C;¢ alkyl group,
3) an optionally substituted C4-14 aryl group or
4) an optionally substituted C;.19 aralkyl group;
RN represents
1) a hydrogen atom,
2) an optionally substituted C;¢ alkyl group,
3) an optionally substituted unsaturated C,-19 alkyl

group,

4) an optionally substituted C¢.14 aryl group,
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5) an optionally substituted 5 to 14-membered heteroaryi group, 6) an optionally substituted C~_10
aralkyi group, 7) an optionally substituted C3_g cycioalkyl group, 8) an optionally substituted C4_9
cycioaikyi alkyl group, 9) an optionally substituted 5 to 14-membered heteroaraikyi group or 10) an
optionally substituted 5 to 14-membered non- 327 29 SEPTEMBER 2006 aromatic heterocyclic
group)), a pharmacologically acceptable salt thereof or a hydrate of tR@msSHRTENBEBNHoUMd

a(_:cording to cl T 5 repre %n()t%g% thseutkc))g g?u(tlf;géf: @7% OH OHO00o OCl_'Rﬁﬁ OOH gn the formula,
Rig representsaégc?)-o- @v%herem é’ represents the formula ?ﬁl):ﬂl}%rﬁ)f\;ﬁ) g5 1dN17
(wherein n:?grle&g%slents 1 or 2; RAN17 represents 1) a hydrogen atom, 2) a methyi group or
6) an optionally substituted Cy.19 aralkyl group,
7) an optionally substituted Cs_g cycloalkyl group,
8) an optionally substituted C4.9 cycloalkyl alkyl group,
9) an optionally substituted 5 to l14-membered
heterocaralkyl group,
10) -NR™PR™M® (ywherein R™® and R™°® are the same as or
different from each other and each represents a hydrogen
atom or an optionally substituted C;¢ alkyl group) or
11) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group; and
R™M* represents
1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted unsaturated C,-19 alkyl

4) an optionally substituted C¢.14 aryl group,

5) an optionally substituted 5 to l4-membered heterocaryl

6) an optionally substituted Cy.19 aralkyl group,

7) an optionally substituted Cs.g cycloalkyl group,

8) an optionally substituted C4.9 cycloalkyl alkyl group,

9) an optionally substituted 5 to l4-membered
heteroaralkyl group or

10) an optionally substituted 5 to l4-membered non-
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3) an ethyl group; and RdN'8 represents 1) a hydrogen atom, 2) a methyi group or 3) an ethyl
group))), a pharmacologically acceptable salt thereof or a hydrate of them. 15. The compound
according to claim 5, wherein R6d and/or R7d represents Rd4CO-O- (wherein R d4 represents the
formula (VIII): 328 29 SEPTEMBER 2006 RdN20 n2 3 N-~n (VIIl) IRAN19 (wherein n1 and n2 are
the same as or different from each other and each represents an inté§erSaffIr tdBER3 Péiresents 1)

-CHRdN21- 2 NRdNZ%r 36)r Ody431§d 53r§9p of 6)a Sql%fm%%lgji%ég%reﬁnts 1) a hydrogen atom
or 2)aC1 ] aﬁgfllg rou

acceptable salt thereof or a hydrate of them.
14. The compound according to claim 5 represented by

the formula (I-g):

(in the formula, R’Y represents RYCO-O- (wherein RY
represents the formula (VII):

I@\N/ ViI
8\ /N3 Lant7 VD

RAN18 R
(wherein ns represents 1 or 2;
R™7 represents

1) a hydrogen atom,

2) a methyl group or

3) an ethyl group; and
RANI8 represents

1) a hydrogen atom,

2) a methyl group or

3) an ethyl group))), a pharmacologically acceptable
salt thereof or a hydrate of them.

15. The compound according to claim 5, wherein R®®

and/or R’ represents R*CO-0- (wherein R%* represents the

formula (VIII):
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RdN2o represents 1) a hydrogen atom, 2) an optionally substituted C1_6 alkyl group, 3) an optionally
substituted C6_14 aryl group or 4) an optionally substituted C~_10 aralkyi group; RdN21 represents
1) a hydrogen atom, 2) an optionally substituted C1_6 alkyl group, 3) an optionally substituted
unsaturated C2_10 alkyl group, 4) an optionally substituted C1_6 alkoxy group, 329 29 SEPTEMBER
2006 5) an optionally substituted C6_14 aryl group, 6) an optionally 8@bsitmedMBeR14-0igmbered
heteroaryi group, 7) an optionally substituted C~_10 aralkyi group, 8) an optionally substituted C3_g

cycioaikyi g 9) an optionally substituted C4_9 cycioaikyi alkyl group, 10) an optionally substituted
5to 14-me ﬂu;teroaraikyi group, 11) -NR dN23R124 (wherein RAN23 and RdN24 are the same
as or differe m each pthigr and each represents a hydrogen atom or an optionally substituted

C1_6 alkyl groU INor 12) an optionally substituted 5 to 14-membered non- aromatic heterocyclic group;
and RdN22 represents 1) a hydrogen atom, 2) an optionally substituted C1_6 alkyl group,

(wherein n; and n, are the same as or different from each

other and each represents an integer of 0 to 4;

X3 represents

1) —CHRWZL_

2) —NRW22_

3) -0-,

4) -S-,

5) -SO- or

6) —-S05—;
RM? represents

1) a hydrogen atom or
2) a Ci_¢ alkyl group;
RAN20 represents
1) a hydrogen atom,
2) an optionally substituted C;¢ alkyl group,
3) an optionally substituted C4-14 aryl group or
4) an optionally substituted C;.19 aralkyl group;
RNzt represents
1) a hydrogen atom,
2) an optionally substituted C;¢ alkyl group,
3) an optionally substituted unsaturated C,-19 alkyl

group,

4) an optionally substituted C;¢ alkoxy group,
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3) an optionally substituted unsaturated C2_10 alkyl group, 4) an optionally substituted C6_14 aryl
group, 5) an optionally substituted 5 to 14-membered heteroaryi group, 6) an optionally substituted
C~_10 aralkyi group, 7) an optionally substituted C3_g cycioaikyi group, 8) an optionally substituted
C4_9 cycioaikyi alkyl group, 9) an optionally substituted 5 to 14-membered heteroaraikyi group or
330 29 SEPTEMBER 2006 10) an optionally substituted 5 to 14-merhbefPAdV BRI atidheterocyclic
group)), a pharrg cologlcajcyi acc Etable alt ﬂll_Ef of or a hydrate of them. 16. The compound
according to clai repr Bsente y Ythe ormu g ?H‘*O‘?—f dH% §'6"oH (I-h) OH (in the formula,

RTh representsRhGO-Q; r@&%‘i‘l@h 5@8%@@ formyla UXh RANZS N pdk (X) Hyherein n4

represents an integer of 1 to 3; and
group,

7) an optionally substituted Cy.,¢p aralkyl group,

8) an optionally substituted Cs_.g cycloalkyl group,

9) an optionally substituted C4.9 cycloalkyl alkyl group,

10) an optionally substituted 5 to l4-membered
heterocaralkyl group,

11) —-NR™ZRM24 (yherein R™M?® and R™?* are the same as or
different from each other and each represents a hydrogen
atom or an optionally substituted C;¢ alkyl group) or

12) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group; and
RM?2 represents
1) a hydrogen atom,

2) an optionally substituted C;¢ alkyl group,

3) an optionally substituted unsaturated C,-19 alkyl

4) an optionally substituted C¢.14 aryl group,

5) an optionally substituted 5 to l4-membered heterocaryl

6) an optionally substituted Cy.19 aralkyl group,

7) an optionally substituted Cs.g cycloalkyl group,

8) an optionally substituted C4.9 cycloalkyl alkyl group,
9) an optionally substituted 5 to l4-membered

heteroaralkyl group or
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RdN25 represents 1) an amino group, 2) a methyiamino group, 3) a dimethyiamino group, 4) a
pyrrolidin-1-yl group, 5) a piperidin-1-yl group or 6) a morpholin-4-yl group))), a pharmacologically
acceptable salt thereof or a hydrate of them. 17. The compound according to claim 5 represented by
the formula (I-i): 331 29 SEPTEMBER 2006 R7i OH OH 0 0 o OH (I-i) OH (in the formula, R7'
represents R'CO-O- (wherein R' represents the formula (X): RAN26 43~NERANZBEBR(OQ A% (wherein
i represents apdpteger ghE10 3 RYNZRAAIEERRIS) 2 RUTogen Ao, 22 gptionaly substited

aromatic heterocyclic group)), a pharmacologically
acceptable salt thereof or a hydrate of them.
16. The compound according to claim 5 represented by

the formula (I-h):

(in the formula, Rﬂlrepresents R"Co-0- (wherein R"

represents the formula (IX):

RdN25 (\

— N—

W, (1)

4
(wherein n4 represents an integer of 1 to 3; and
RNZ represents

1) an amino group,

2) a methylamino group,

3) a dimethylamino group,

4) a pyrrolidin-1-yl group,

5) a piperidin-1-yl group or

6) a morpholin-4-yl group))), a pharmacologically
acceptable salt thereof or a hydrate of them.

17. The compound according to claim 5 represented by

the formula (I-1):

331



3) an optionally substituted C6_14 aryi group or 4) an optionally substituted C~_10 aralkyi group; and
RdN27 represents 1) a hydrogen atom, 2) an optionally substituted C1_6 alkyl group, 3) an optionally
substituted C3_g cycioaikyi group, 4) an optionally substituted 3 to 8-membered non- aromatic
heterocyclic group, 5) an optionally substituted C6_14 aryi group, 6) an optionally substituted 5 to
14-membered heteroaryi group, 7) an optionally substituted C~_10 &ralkyEgiRipRES) drboptionally
substituted 5 to 14-membered 332 29 SEPTEMBER 2006 heteroaraikyi group or 9) an optionally
substituted C4-9 cycloalkyl alkyl group))), a&?l&\_{macologically acceptable salt thereof or a hydrate of
them. 18. The compound according to clai resented by the formula (I-j): R7i OH OH o0 0 o OH
(I 1) OH (in the formula, R7' represents RJICO-O- (wherein R’

(in the formula, R’ represents R'CO-0- (wherein R

represents the formula (X):

RdN26
M3
Y

(wherein n4 represents an integer of 1 to 3;
RM?° represents

1) a hydrogen atom,

2) an optionally substituted Ci¢ alkyl group,

3) an optionally substituted Cg¢.14 aryl group or

4) an optionally substituted Cy;.i0 aralkyl group; and
RN27 represents

1) a hydrogen atom,

2) an optionally substituted C;¢ alkyl group,

3) an optionally substituted Cs_g cycloalkyl group,

4) an optionally substituted 3 to 8-membered non-
aromatic heterocyclic group,

5) an optionally substituted C4-14 aryl group,

6) an optionally substituted 5 to l4-membered heterocaryl

7) an optionally substituted Cs.19 aralkyl group,

8) an optionally substituted 5 to l4-membered
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represents the formula (XI): RAN28"f414 (XI) ~~ (wherein n4 represents an integer of 1 to 3; and
RdN28 represents 1) a hydrogen atom, 2) an optionally substituted C1_6 alkyl group, 3) a C3_g
cycioaikyi group, 4) a C4_9 cycioaikyi alkyl group, 5) a C~_10 araikyi group, 6) a pyridinyi group or 7)
a tetrahydropyranyi group))), a pharmacologically acceptable salt thereof or a hydrate of them. 19.
The compound according to claim 5 represented by 333 29 SEPTEMBERE20URR& farpilfa (1-k): R7k

OH OHo qﬁo OH §'5I§F§<H ﬁin tr%% Lormourla, R7k represents RKCO-0- (wherein Rk represents the
formula (XI :efelﬁ . Y+ 9 P

9) an optionally substituted C4.9 cycloalkyl alkyl
group))), a pharmacologically acceptable salt thereof or a
hydrate of them.

18. The compound according to claim 5 represented by

the formula (I-3j):

(in the formula, R’ represents RICO-0- (wherein R

represents the formula (XI):

=

o N (x1)

Ny
(wherein n4 represents an integer of 1 to 3; and
RaN28 represents
1) a hydrogen atom,
2) an optionally substituted C;¢ alkyl group,
3) a Cs_g cycloalkyl group,
4) a Cy9 cycloalkyl alkyl group,
5) a Cy.10 aralkyl group,
6) a pyridinyl group or
7) a tetrahydropyranyl group))), a pharmacologically

acceptable salt thereof or a hydrate of them.

19. The compound according to claim 5 represented by
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RIN29 iN n4 )m (XIl) M3 a (wherein ml, m2, m3 and m4 are the same as or different from one
another and each represents 0 or 1; n4 represents an integer of 1 to 3; and RdN29 represents 1) a
hydrogen atom, 2) an optionally substituted C1_6 alkyl group, 3) an optionally substituted unsaturated
C2_10 alkyl group, 4) an optionally substituted C6_14 aryl group, 5) an optionally substituted 5 to
14-membered heteroaryi group, 6) an optionally substituted C~_10 &aikyEgiRpRER drdptionally
substituted 3 gfcglmo z? , 8) an optionally substituted C4_9 cycioaikyi alkyl group, 9) an
optionally s stltutedmé1 bered 334 29 SEPTEMBER 2006 heteroaraikyi group or 10) an
optionally substituted 5 to 14- membered non- aromatic heterocyclic group))), a pharmacologically
acceptable salt thereof or a hydrate of themRZQHThe compound according to claim 5 represented by
the formula (I-m): R7m OH OHO

OH

OH

(in the formula, R'¥ represents R*CO-0- (wherein R*

represents the formula (XII):

my
m% N/%

F{(,NQE,/N( o), (XII)

m3
(wherein m;, my;, m3 and my are the same as or different from
one another and each represents 0 or 1;
n, represents an integer of 1 to 3; and
RM?° represents
1) a hydrogen atom,

2) an optionally substituted C;¢ alkyl group,

3) an optionally substituted unsaturated C,-19 alkyl

4) an optionally substituted C¢.14 aryl group,

5) an optionally substituted 5 to l4-membered heterocaryl

6) an optionally substituted Cy.19 aralkyl group,
7) an optionally substituted Cs.g cycloalkyl group,
8) an optionally substituted C4.9 cycloalkyl alkyl group,

9) an optionally substituted 5 to l4-membered
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0 00 OH (1-m) OH (in the formula, R7' represents RCO-O- (wherein R' represents the formula (XIII):
R4 " C ~ns (XIIl) (wherein m5 represents an integer of 1 to 3; and n5 represents 2 or 3))), a
pharmacologically acceptable salt thereof or a hydrate of them. 21. The compound according to claim
5 represented by the formula (I-n): R7n OH OH 0 0 0 OH (1-n) OH (in the formula, R7 represents
R'CO-O- (wherein R'is a 335 29 SEPTEMBER 2006 group represehtedshy tigformuk00dV): H JiN
(XIV) Na prp maCOIO%'_ﬁWX acceptable salt thereof or a hydrate of them. 22. The compound
according to claim LW

10) an optionally substituted 5 to l4-membered non-
aromatic heterocyclic group))), a pharmacologically
acceptable salt thereof or a hydrate of them.

20. The compound according to claim 5 represented by

the formula (I-m):

R7m
OH

(in the formula, R™ represents R"CO-O- (wherein R"

represents the formula (XIII):

mf m';n—g (X1l

(wherein ms represents an integer of 1 to 3; and ns
represents 2 or 3))), a pharmacologically acceptable salt
thereof or a hydrate of them.

21. The compound according to claim 5 represented by

the formula (I-n):

(in the formula, R™ represents R"CO-O- (wherein R" is a
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selected from: (8E,12E,14E)-7-(N-(2-(N',N'-Dimethylamino)ethyl)-N-
methylcarbamoyloxy)-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-ll-olide; (8E,12E,14E)-3,6,16,
21-Tetrahydroxy-6,10,12,16,20- pentamethyl-7-((4-methylhomopiperazin-1-yl)carbonyl)oxy-
18,19-epoxytricosa-8,12,14-trien-11-olide; (8E,12E,14E)- 29 SEPTEMBER 2006
3,6,16,21-Tetrah¥drox§;6élso,1&%1(?, 0

-pentamethyl-7-((4- )
methylpiper%{élon13 -yT)te: il r%uﬁé8,(f<ZI,YAi-trien-11-olide;

on%oxy-l ,ylg-epoxy ricosa-

(8E,12E,14E)4-((4-Butylpiperazin- 1-yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethy]|- Y-epoxymiepsa-8,12,14-trien-11-olide;
(8E,12E,14 ~((4-Ethylpipenagjn-1-yl)carbonyl)oxy-

3,6,16,21-tetrahydroxy-6,10,12,16,20-pentamethyl-18,19- epoxytricosa-8,12,14-trien-11-olide;
(8E,12E,14E) 136 16 2b-Tetranydroxy6; T8 R Rl6L 20-pentaniéthyk?{(4°or a hydrate of
propylpiperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide; (8E,12E,14E)-7-((4-
Cyclohexylpip&fazin-1-yl)carbonyl)oxy-3,6,16,21-

tetrahydroxy-6,10 ,16,@%)entamet€xl-18,19-%poplx1¥trictoosa %36. %9 §EPEEI\£EEBSZOOG

8,12,14-trien-11-olide; (8 2I§,TRE?— -&4?&§8oprop Imethf/ Sﬁ)eraz’ln-‘i-ﬁ)carbonyl) oxy-3,6,16,21-

tetrahydroxy-6,1Q,12 46:20;pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide;
(8E,12E,14E)-3,6,16,21 Tetrahydroxy-6,10,12,16,20-pentamethyl-7-((4-

propylhomopipgrazin; I-yhcarbonylyaxy- 18,1 9repaxytticosal 82 H-tieny11-alide;

(8E,12E,14E)-7-((4-
methylcarbamoyloxy)-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide;
(8E,12E,14E)-3,6,16,21-Tetrahydroxy-6,10,12,16, 20—
pentamethyl-7-( (4-methylhomopiperazin-1-yl)carbonyl)oxy-
18,19-epoxytricosa-8,12,14-trien-11-o0lide; (8E,12E,14E)-
3,6,16,21-Tetrahydroxy-6,10,12,16,20-pentamethyl-7-( (4-
methylpiperazin-1-yl)carbonyl)oxy-18, 19-epoxytricosa-
8,12,14-trien-11-o0lide; (8E,12E,14E)-7-((4-Butylpiperazin-
l-yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide;
(8E,12E, 14E)-7-((4-Ethylpiperazin-1-yl)carbonyl)oxy—
3,6,16,21-tetrahydroxy-6,10,12,16, 20-pentamethyl-18,19-
epoxytricosa-8,12,14-trien-11-o0lide; (8E,12E,14E)-
3,6,16,21-Tetrahydroxy-6,10,12,16,20-pentamethyl-7-( (4-
propylpiperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa-
8,12,14-trien-11-o0lide; (8E,12E,14E)-7-((4-
Cyclohexylpiperazin-1-yl)carbonyl)oxy-3,6,16,21-

tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-
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(Cyclopropylmethyl)homopiperazin-1-yl)carbonyl)oxy-
3,6,16,21-tetrahydroxy-6,10,12,16,20-pentamethyl-18,19- epoxytricosa-8,12,14-trien-11-olide;
(8E,12E,14E)-7-((4- Cyclopentylpiperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide;
(8E,12E,14E) -3,6,16,21- Tetrahydroxy-7-((4-isopropylpiperazin-1-yl)¢rb6BHIGRYBER 2006

6,10,12,16, n th I18 epaxytrico 4t
(8E,12E,14E} ((i y%c o] epty |p8aaz(‘?(n [- f)%%gftic)an%d)oélg? 6]7 g g% -tetrahydroxy-6,10,12,16,20-

pentamethy(:d8.19;8poXIriGRSa:8. L2 l4slriens11r0lde, ) carbonyl) oxy-3, 6, 16, 21-
(8E,12E,14l-é€ -(N- 2%@% Duetr?yla?r#.l%ethfd) N- $1) carbonyl) oxy-

methylcarbamoyloxyr3&x16,21tetralydroxy-6-14kh2 eyl -18, 19-epoxytricosa—
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide; (8E,12E,14E)-3,6,16,21-Tetrahydroxy-7-((4-
isobutylhormopigerazint-yhoarbbnyhaxes, 1682 146:204E) -3, 6,16, 21~

pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide;
(8E,12E 14E$?r(%&1ﬁﬁﬁﬁ§m%pﬂp%«é nﬁ%l?@ar%ﬁ%%%@thyl 7= ((4-

3,6,16,21-tetrah 6,10,12,16,20- eth |- 18 93372 PTEMBER 2006
epoxytrlcosg E?%%jl?l tneﬁjlpglfdﬁé J(E?E 2 ;n ]1 OXy~ ?8SEi —€po X ICosa-

Butylhomopiperazing Lyhearbonyexy-3¢6,16, @é, 12E, 14E)—7—((4— _
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide;

(8E,12E,14Ey-3.16,2 E-dsinyalecdyyA-) methoxy 16: 16,1 21161 20-ppotarmethylt § ¢ty methylpiperazin-I-

yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-ll-olide;

(8E,12E,14E)-8 ﬂeﬁzﬁ-ﬂ'fmgdmdyy@-mm@reg.omz,lé,zm—pentamethyl—l8, 19-

pentamethy] &@E@é@'ﬁ’?ggg} yfglplegg!cnl;lien—ll—olide; (8E, 12E, 14E) —7— ( (4-
Cyclopentylpiperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16, 20-pentamethyl1-18, 19-epoxytricosa-
8,12,14-trien-11-o0lide; (8E,12E,14E)-3,6,16,21-
Tetrahydroxy—-7-((4-isopropylpiperazin-1-yl)carbonyl)oxy—
6,10,12,16,20-pentamethyl1-18, 19-epoxytricosa-8,12,14-trien-
l1l1-olide; (8E,12E,14E)-7-((4-Cycloheptylpiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide;
(8E,12E,14E)-7—-(N-(2-(N',N’-Diethylamino)ethyl)-N-
methylcarbamoyloxy)-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18, 19-epoxytricosa-8,12,14-trien-11-olide;
(8E,12E,14E)-3,6,16,21-Tetrahydroxy—-7—-( (4-
isobutylhomopiperazin-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-1-yl)carbonyl)oxy—

3,6,16,21-tetrahydroxy-6,10,12,16, 20-pentamethyl-18,19-
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yl)carbonyl)oxy-18,19-epoxytricosa-8,12,14-trien-11-olide;
(8E,12E,14E)-7-((4-(2,2-Dimethylpropyl)homopiperazin-I-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide; and
(8E,12E,14E)-3,6,16-Trihydroxy-21-methoxy-6,10,12,16,20- 29 SEPTEMBER 2006

pentamethyl-7-(}@4-trr}eltgglgfiape aiig-%xll%argggxla]clx_yé %f&g eQ%@/,trli%%s,al-%%g,_]%_—tﬁw;ll-olide. 23.

The compoﬁﬁg a%cordlng 0 claim 1, which 15" selected from:

(8E,12'5'14§)f§8@%@r§&ptﬁﬁébx%f%¥1%@%85{'16@%%1) oxy—3,6,16,21— , _
pentamethyl-7-((4-methylhomopiperazin-1-yl)carbonyl)oxy- 18,19-epoxytricosa-8,12,14-trien-11-olide;

(8E,12E,14E¢t3; 61w bistrahydogxy26,10,12) 16.20tpentamethyl-;(4—cpoxytricosa—
methylpiperazin-1-yl)carbonyl)oxy-18,19-epoxytricosa- 8,12,14-trien-11-olide; (8E,12E,14E)-7-((4-
cyclohexylpfperazihdt=yhcarbohyhoxdi86;16(8E- 12E, 14E) -3, 16, 21-Trihydroxy-6-
tetrahydroxy-6,10,12,16,20-pentamethyl-18,19-epoxytricosa- 8,12,14-trien-11-olide;
(8E,12E,14E736 829,345 3¢ sEPTFEMBER 28646 v 1 —7— ((4-methylpiperazin-1-

tetrahydroxy-7-((4-isopropylpiperazjn-1syl)carbonyl)oxy- 6,10,12,16, . .. .. .

20 ponam L T oL B T8 H e 1L She B2 R} Y- Lyl iperazin-
yhcarbonyogy 5636 2ILlahydiony 1002429 6 mechoxy -6, 10, 12, 16, 20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide; and

(8E,12E,14E37tiNn2-(Y IN'Diethylaminedethyl) N-1 -v1) piperidin-1-

methylcarbamoyloxy)-3,6,16,21-tetrahydroxy-6,10,12,16,20-

pentamethy-18cko-bpoitricosa=8 4 2] 4-aierx Y L-olide.s24. A nedicanmentacomprisidg ¢hve compound

according to
(8E,12E,14E)-7-((4-(2,2-Dimethylpropyl) hhomopiperazin-1-
yl)carbonyl)oxy-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-o0lide; and
(8E,12E,14E)-3,6,16-Trihydroxy—-21-methoxy-6,10,12,16,20-
pentamethyl-7-( (4-methylpiperazin-1-yl)carbonyl)oxy-18,19-
epoxytricosa-8,12,14-trien-11-olide.

23. The compound according to claim 1, which is
selected from:
(8E,12E,14E)-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-7-((4-methylhomopiperazin-1-yl)carbonyl)oxy—
18,19-epoxytricosa-8,12,14-trien-11-o0lide; (8E,12E,14E)-
3,6,16,21-tetrahydroxy-6,10,12,16,20-pentamethyl-7-( (4-
methylpiperazin-1-yl)carbonyl)oxy-18,19—-epoxytricosa-
8,12,14-trien-11-o0lide; (8E,12E,14E)-7-((4-
cyclohexylpiperazin-1-yl)carbonyl)oxy-3,6,16,21-
tetrahydroxy-6,10,12,16,20-pentamethyl-18, 19-epoxytricosa-

8,12,14-trien-11-olide; (8E,12E,14E)-3,6,16,21-
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any one of claims 1 to 23, a pharmacologically acceptable salt thereof or a hydrate of them as an
active ingredient. 25. A pharmaceutical composition comprising the compound according to any one
of claims 1 to 23, a pharmacologically acceptable salt thereof or a hydrate of them as an active
ingredient. 26. The medicament according to claim 24, which is an agent for preventing or treating a
disease against which a regulation of gene expression is efficacious227 SERE Fgti¢araentcaccording

to claim 24, WhICh |s n_agen for preventin eatln a dlse_ gs galn wh| I’;‘ suppressmn of
VEGF productlon 5% egffcc Xcgilo?js %gﬂ The rﬁé%%g agécor mSI?o C WPﬁ i$an agent for

preventing @r trgating a gliseasgagainst which ag %@'Wﬁ%@%@ 13 ei@af@ll@r%% Lhe
medicament accordlng to claim 24, which is an anglogene3|s inhibitor. 339 29'SEPTEMBER 2006 30.

The medicamertlacgerding g claim 24y yhich(isart patitiiaeragentpdt.athenmedicament according
to claim 24, as a therapeutic agent for treating angioma. 32. The medicament according to claim 24,
which is a sdncernhetastasizinhibitor.138. Thetrmedicannt agcordirty toelaim 24;-which is a

therapeutic agent for treating retinal neovascuiarization or diabetic retinopathy. 34. The medicament
acuxdmgt@%%ﬁﬁ@ﬁf@%ﬁ??%2%9 epoxytricosa-8,12,14-trien-11-0lide; and

(8E,12E,14E)-7—(N-(2-(N',N’-Diethylamino)ethyl) -N-
methylcarbamoyloxy)-3,6,16,21-tetrahydroxy-6,10,12,16,20-
pentamethyl-18,19-epoxytricosa-8,12,14-trien-11-olide.

24. A medicament comprising the compound according to
any one of claims 1 to 23, a pharmacologically acceptable
salt thereof or a hydrate of them as an active ingredient.

25. A pharmaceutical composition comprising the
compound according to any one of claims 1 to 23, a
pharmacologically acceptable salt thereof or a hydrate of
them as an active ingredient.

26. The medicament according to claim 24, which is an
agent for preventing or treating a disease against which a
regulation of gene expression is efficacious.

27. The medicament according to claim 24, which is an
agent for preventing or treating a diseases against which
suppression of VEGF production is efficacious.

28. The medicament according to claim 24, which is an
agent for preventing or treating a disease against which an
antiangiogenic effect is efficacious.

29. The medicament according to claim 24, which is an

angiogenesis inhibitor.
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therapeutic agent for treating inflammatory disease. 35. The medicament according to claim 24, which
is a therapeutic agent for treating inflammatory diseases consisting of deformans arthritis, rheumatoid
arthritis, psoriasis and delayed hypersensitivity reaction. 36. The medicament according to claim 24,
which is a therapeutic agent for treating atherosclerosis. 37. The medicament according to claim 24,
which is a therapeutic agent for treating solid cancer. 38. The medicamept AcedfdiRy toldlaim 37,
wherein the solid cancer is lung cancer, brain tumor, breast cancer, prostate cancer, ovarian cancer,
colon cancer or mg@'norgﬁes&%l%%crﬁggﬁgm%%%g&rla%gc {0 ccigi?nlﬁz,? v%hicW}sl %%thiesfagélutic agent
for treating lgukemia.A40. Jhe medicament according to claim 24, which is an antitumor agent based
on a regulation of gene expression. 340 29 SEPTEMBER 2006 41. The medicament according to
claim 24, which isan.antitumonagentbased arsuppressionofMEGHR praductiona 42. The
medicament according to claim 24, which is an antitumor agent based on an effect of angiogenesis
inhibition. 48hAmaethet for pasentifdgor treating adlisessecagainst which a regulation of gene
expression is efficacious, which comprises administering a pharmacolo ica‘lt% effective dose of the

medicament accotding toFaifito4 te A patieAt 22 AmetHod fﬁllﬁf‘é%e%%ng teating disease

cancer metastasis inhibitor.

33. The medicament according to claim 24, which is a
therapeutic agent for treating retinal neovascularization
or diabetic retinopathy.

34. The medicament according to claim 24, which is a
therapeutic agent for treating inflammatory disease.

35. The medicament according to claim 24, which is a
therapeutic agent for treating inflammatory diseases
consisting of deformans arthritis, rheumatoid arthritis,
psoriasis and delayed hypersensitivity reaction.

36. The medicament according to claim 24, which is a
therapeutic agent for treating atherosclerosis.

37. The medicament according to claim 24, which is a
therapeutic agent for treating solid cancer.

38. The medicament according to claim 37, wherein the
solid cancer is lung cancer, brain tumor, breast cancer,
prostate cancer, ovarian cancer, colon cancer or melanoma.

39. The medicament according to claim 24, which is a
therapeutic agent for treating leukemia.

40. The medicament according to claim 24, which is an

antitumor agent based on a regulation of gene expression.
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against which suppression of VEGF production is efficacious, which comprises administering a
pharmacologically effective dose of the medicament according to claim 24 to a patient. 45. A method
for preventing or treating a disease against which an angiogenesis inhibition is efficacious, which
comprises administering a pharmacologically effective dose of the medicament according to claim 24
to a patient. 46. Use of the compound according to any one of claimg 4 t8EX3] Birarmacofogically

acceptable salt th rleof ona h}{}giergge of thrtle{n, a11‘c(%rc rgagufacturfnng&g §Ige%t4for W%revfsnting or treating a

. . came ralng
disease against which a regulation of gene expression is efficacious. 47. Use of the compound

according g apy onef claims 168§§da&ha£2§~$9@9¥3§5¥ ageeptaple saltingreal,ar a hydrate of

them, for manufacturing an agent for 341 29 S EMBER 2006 preventing or treating a disease
against which suppressiam of MzGk prediictionds efficagious. 48 aWse pfithesearspourd aecording to
any one of claims 1 to 23, a pharmacologically acceptable salt thereof or a hydrate of them, for
manufacturingtart agemt fop prévénstierorctreatinged disehse Agairst adrctean sangiogenesis inhibition
is efficacious. 49. Use of the compound according to any one of claims 1 to 23, a pharmacologically
acceptable SaRtHerkoPor a hydrate of them, for manufarturing an agent for preventing or treating

SO“dcancaS'34%£3. A method for preventing or treating a disease

against which a regulation of gene expression is
efficacious, which comprises administering a
pharmacologically effective dose of the medicament
according to claim 24 to a patient.

44. A method for preventing or treating a disease
against which suppression of VEGF production is efficacious,
which comprises administering a pharmacologically effective
dose of the medicament according to claim 24 to a patient.

45. A method for preventing or treating a disease
against which an angiogenesis inhibition is efficacious,
which comprises administering a pharmacologically effective
dose of the medicament according to claim 24 to a patient.

46. Use of the compound according to any one of
claims 1 to 23, a pharmacologically acceptable salt thereof
or a hydrate of them, for manufacturing an agent for
preventing or treating a disease against which a regulation
of gene expression is efficacious.

47. Use of the compound according to any one of
claims 1 to 23, a pharmacologically acceptable salt thereof

or a hydrate of them, for manufacturing an agent for

341



29 SEPTEMBER 2006

preventing or treating a disease against which suppression
of VEGF production is efficacious.

48. Use of the compound according to any one of
claims 1 to 23, a pharmacologically acceptable salt thereof
or a hydrate of them, for manufacturing an agent for
preventing or treating a disease against which an
angiogenesis inhibition is efficacious.

49. Use of the compound according to any one of
claims 1 to 23, a pharmacologically acceptable salt thereof
or a hydrate of them, for manufarturing an agent for

preventing or treating solid cancers.
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