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Table. /

Name of species Nos. of strain Nos. of paired culture

Cochliobolus lunata

Cochliobolus setariae

Cochliobolus geniculata

Curvularia trifolii

Coprinus cinereus

Corticium rolfsii

Lentinus edodes

Neurospora crassa

Penicillium funiculosum

Pyricularia oryzae

Pyrenophora teres
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Cochliobolus lunata Nelson et Haasis

Table. 3

IFO No.

5997

6286

6287

6288

6289

6290

6291

6299

6382

6586

CMI,22812;S･K･ Sen Gupta

NHL(H. Kurata, FI-4)

NHL(H. Kurata, FI-19)

NHL(H. Kurata, Fト39)

NHL(H. Kurata, FI-S6)

NHL(H. KuraLta, FI-S7)

NHL(H. Kurata, FI-58)

ATCC,12017; NRRL,2380

TottoriUniv. (M. Nishimura)

HAC(W. Yamamoto)

CMI ;The Commonwealth Mycological lnstitute, Kew, England.

ML;National lnstitute of Hygienic Sciences, Tokyo, Japan.

ATCC; American Type Culture Collection, Rockville, U.S.A.

NRRL; NorthernUtili21ation Research Branch, U.S. Dept. of Agriculture,

Peoria, U.S.A.

MAC; Hyogo University of Agriculture, Sasayama, Japan.

Table.令

Malt-dextros e agar (h4DA)

Malt extracts

Dextrose

Peptone

Ag ar

Water(dist.)



Table. ど

IFO No. 5997 6286･ 6287 6288 6289 6290 6291 6299 6382 6586

5997 + + +
･

+ + + + 十

6286

6287

6288

6289

6290

6291

6299

6382

6586

くJり
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Fil･ }-/A

Cochliobolus lunata IFO 5997

The culture filtrate

acidify(TB_red)

extractedwitbEtOAc

I.I

Org. layer

extracted with S亀 NaOH

Org. layer aq. layer

acidify(TB red)

extracted with EtOAc

Org. layer aq. 1

extracted with

5o)o NaHCO3

Org. layer aq. layer

aq. layer

(2▲フ

acidify(TB blue)

extracted山ith EtOAc

Org. layer aq. layer

acidify(TB red)

extracted with EtOAc

Org. layer aq. layer



F･･3･ト1A

Cochliobolus lunata IFO 5997 and 6299

Mycelium

extracted with acetone(200 ml)

shaking 1 day

filtration by gauze

Org. layer

condensed below 400c

aq. solution(ca. 100 ml)

Org. layer

Org. layer

residue

aq. layer

acidify(TB blue)

extracted with EtOAc

aq. layer Org. layer

(21)
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TAue ユー/ (ll)

Fractions Activities (diameter, cm)

IFO 5997 IFO 6299

IFO 5997

culture fi･1trate

neutral fr.

basic fr.

weakly acidic fr.

strongly acidic fr.

mycelium

neutral fr.

basic fr.

acidic fr.

IFO 6299

culture filtrate

n?utral fT･

basic fr.

acidic fr.

mycelium

neutra,1 fr.

basic fr.

acidic fr.



( 3c')

Fig･之一之 TLC of the EtOAc-soluble

strongly acidic fraction of the

cultuTe filtrate of Codlliobolus

1unata IFO 5997

loo)o MeOH in αC13

Kieselgel pFさs4

Table.之-i

Fraction Activities (di ameter , cn)

IFO 5997 IFO 6299
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EtOAc extract soln. of the culture filtrate

of Cochliobolus lunata IFO S997

(Tank culture, 400
-1.)

extⅠーaCtedwith

sat.NaHCO3

I-+

with H20

P･･3･2-3

Org. layer

fraction

aq. layer

acidify(TB red)

extracted with

E tOAc

aq. layer

washed with H20

Org. layer

(brownish oil; 15.5g)

aq. layer

Org. layer aq. layer



i
Methylated fraction (15g)

(31)

silicic acid (150g; column 3.ら
cm(ID)×33 cm)

eluted with

1. hexane

2. 10ai. EtOAc in hexane

3. 20ai EtOAc in hexane

4. 30% EtOAc in hexane

5. SO% EtOAc in hexane

6. EtOAc

7. MeOH

500 m1

500 ml

1000 ml

1000 ml

1000 ml

1000 m1

500 ml

Fr. 1 Fr. 2 Fr. 3 Fr. 4 Fr. 5 Fr. 6 Fr. 7
_._二__:~=_.二_

(1.5 g) (1.5 g) (2.3 g) (2.3 g) (2.8 g)

silicic acid (ヨog; column 1.8(ID)×26 cm)

eluted with

20% EtOAc in hexane 1000 ml

collected 5g/tube

Fr. 7-23 (800 mg)
1一

preparative tlc(Kieselge1 60pF2S4一
●

20 cmx20 cmxO.ら mm)

2oio MeOH in CHC13

crystallization from EtOAc-hexane-petroleum

ether.

Lunatoic acid A methyl ester (73.5 mg)
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Fig･ IR spectrum of lunatoic acid Amethyl ester･ (CHC13)
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Fig･2-7 Mass fragmentation
of lunatoic acid:A methyl -ester.
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Fig.3-8 proton Noise Decoupled C13-NMR spectrum of lunatoic acid A methyl ester･
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Table･2-I cmr chemical shifts and their asslg-凪ents Of lunatoic acid A

m6thyl ester.

5 年 q

干､∴∴十1
I
.
A

Jl
引

col亡H‡

6 multiplicity assignment 6 multiplicity assignment

193.3 s

193.0 s

176.7 s

166.2 s

153.6 d

153.1 s

141.1 s

134.0 d

124.5 d

116.2 d

115.3 s

C-6 or C-8

C-6 or C-8

C-13

C-ll

C-1

C-3

C-4a

C-4 or C-5

C-4 or C-5

C-9

C-8a

110.8 d

84.1 s

52.4 q

40.9 t

36.4 d

31.9 d

29.6 t

22.0 q

19.1 q

17.7 q

ll.1 q

C-10

C-7

C-21

C-15

C-14

C-16

C-17

C-12

C-19

C-20

C-18
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Fig･2-1 CD spectra of 2,4-dimethyl h占Ⅹ孤0年'a-cid

methyl ester.
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Table･}-CA Inhibitory activities of the aversion factorJ lunatoic acid A･

(malt-dextrose medium, shaking at 300c, in darkness)

TestedFunglConcentration(y/m1)

Cochlioboluslunata

ⅠFO

after2days after5days

1263 1263

5997

6286

6287

6288

6289

6290

6291

6299

6382

6586

+++

++

+++

++.+

+++

++㌔-+

++

+++

Table.i-8b lnhibitory activities of the aversion factor, 1unatoic acid A･

(mよ1t-dextrose agar medium, after 2 days)

TestedFung1 Concentration(y/m1)

Cochlioboluslunata

ⅠFO.

100502512

5997 +●++++

6286

6287

+
+

+++

6288

6289

+
+++

++++

6290
+

+

6291
+

+++

6299

6382

+

++

+++

6586
_A.+++++

control: +++
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Table･28'Inhibitory activities of the aversion factor, 1unatoic acid A事

of Codlliobolus lunata IFO 5997 to other microorganisms

Bacteria
y/ynA

Fungi
y/w.且

Bacillus cereus

Bacillus subtilis

Escherid一ia coli

EsdleTidlia coli

>100

>100

> 100

ナ100

(SM,TC, CM,NM,MK)

Pseudomonas aemginosa >100

Pseudomonas mirabilis >100

Sarcina lutea >100

Serratia marcescens > 100

Staphylococus aureus > 100

Staphylococus aureus >100

(PC,SM,EM,LM,OL)

Mycobacteriunsmegmatis. t100

(Nutrient-agar, 48 brs)

(★4亀glycerol nutrient agar, 72 hr芦)

Alternaria kikudliana

Cochliobolus miyabeanus

Cladosporium fulvum

Colletotrichum lindemuthianum 王100

Fusarium oxysporu皿

Gibberella fuj ikuroi

Glomerella cingulata

Glomerella lagenarium

MoTtieTella ramaniana

Pyricularia oryzae

>100

>100

±SO

IOO

>100

SO

(Potato-Sucrose-agar, 72 brs)
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Fig.3-2 PMR spectrum of lunatoic acid C methyl ester.
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Fig. 3-∫ PMR spectrunof Dihydrolunatoic acid a methyl ester.
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Fig･3-?a CD spectrum of Dihydrolunatoic acid B methyl ester･
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Cocbliobolus lunata

malt-dextrosemed

■

shaking.Iat300c,

forlwed(

●●
Filtrate

acidify(TB red)

extracted with

EtOAc

Org. layer

washed with H20

Extracts

IFO No. Weight(mg)

6286

6287

6288

6289

6290

6291

6299

6382

6586

ium(120 ml),

in darkness



<IIO)

Fig.+-2A TLC of the extracts of Cochliobolus 1unata

500). EtOAc in benzene

Kieselge1 60pF254
＼

detected by UV, I2, and O･5% vanillin-H2SO4
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Cocbliobolus lunata

malt-dextrosemed

shakingJat300c,

for3days

I I

Filtrate

acidify.(TB red)

extracted with

E tOAc

Org. layer

IFO No. Weight(mg)

5997
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Fig.012i TLC of the extracts of Cochliobolus lunata

50% acetone in benzene

Kieselge1 60pF254

detected by UV, Ⅰ2, 0･5oio vanillin-H2SO4
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Fig.l･もTLC of the extracts of Cochliobolus lunata

50% acetone in benzene

Kieselge1 60pF2S4

detected by UV, I2, and O･5% vanillin-H2SO4
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Fig･l-I4 TLC of the extracts of Cochliobolus lunata

Kieselge1 60pF254

detected by UV, I2, and O･5% vanillin-H2SO4
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Fig.+-3 TLC of the extracts of Cochliobolus lunata

IFO. 5997 and IFO. 6586

C6H6:牢t20: HCOOH- 25: 75: 2

Kieselge1 60pF254
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Fig･+-タ TLC of lunatoic acid A∫.a and the purified extracts

of Cochliobolus lunata IFO 6586
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Cocbliobolus lunata

IFO 6288, 6291, 6299, 6382

F･'7･4-S-

Filtrate

extracted with

Et20 (3 L･)

EtOAc (3 L.ト

Org. layer

IFO No. Weight(g)

6288

6291

6299

6382

3.74

0.4S

0.58

0.44

Myceliun

extracted wi仙

acetone (2 L.)

Org. layer

Extracts

res idue
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F'1･4-7

Codlliobolus lunata IFO 6291

Extracts

silicic acid (20 g)

eluted with

1. hexane･

2. loo)o EtOAc in hexane

3. 20亀 EtOAc in hexane

4. 30% EtOAc in hexane

5. 40% EtOAc in hexane

6. SO% EtOAc in hexane

7. 70% EtOAc in hexane

8. EtOAc

9. MeOH

Fr. No. Weight(ng)

100 m1

200 ml

100 ml

lOO 皿1

100 m1

300 nl

100 ml

100 ml

100 ml

(~J之1)

Weュ g九t_(mg)

6.80 ････

0.94

2.7S

α-acetylorcinol
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Fig.ヤー一symthesis of α-acetylorcinol
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Table. 4-1

I

l

.i

pale yellow needles (from MeOH or MeOH-EtOAc)

mp 235-2380c

工α】孟4-190主4O(c
o･24, CHC13)

c12H1205 M+(m/e): 236･0680 (calcd･ 236･0684)

uv

入EtOH-MeOH(3:1)nm(∈) : 221(20600)
,270.5(6500)

,
maX

280(5800)
,342(18600).

addition of alkali: 216, 383.

1

addition of acid : 220, 270, 342.

IR

v霊芝;00ー1
: 3450, 3080, 1750, 1650, 1595, 1510･

1430, 1375, 1310, 1218, 1160, 1100,

1040, 1030, 998, 97S, 912.

! i TI
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F･･1･中一†

Codlliobolus lunata IFO 6288

Extracts

silicic acid (40 g)

eluted with

1. hexane

2. 20亀 EtOAc in hexane

3. 40oi. EtOAc in hexane

4. 60% EtOAc in hexane

5. 80% EtOAc in hexane

6. EtOAc

7. MeOH

200 m1

400 n1

200 m1

400 m1

400 m1

200 ml

130 ml

Fr. 1 Fr. 2 Fr. 3 Fr. 4 Fr. 5
======二=======二:=ニコ

(765mg) (69mg) (95mg) (2676mg) (35mg)

｢--｣
Fr. 4(2.67 g)

silicic acid (50 i) -

eluted with

1. 30% EtOAc in benzene

2. 40% EtOAc in benzene

3. 50% EtOAc in benzene

4. 60亀 EtOAc in benzene

Fr. 6 Fr. 7
=======二二==_二二二_二二ニー.コ

(8血g) (59mg)

700 m1

500 m1

500 ml

SOO ml

Fr. 1 Fr. 2 Fr. 3
/ ~二

■~~~

(0.96 g)

Fr. 4 Fr. 5 Fr. 6
=============コ

√Ilワ)



l･
Fr. 3
=_■二_こ

■■_._

(0.96 g)

Sephadex LH-20

eluted with acetone

Fr. No. Weight(mg)

39.ち

4.0

23.1

61.0
.........radicinin

43.0

8.1

0.9.

0.8

0.8

26.5

175.9

238.2
..._‥‥radicinol

164.0

64.ら

34.1

13.0

(J2?)
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colorless viscous oil

【α】孟1-1750 (c l･02, CHC13)
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uv

^::oJnm(c): 226(39300),262(3100),
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IR
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Table. 4-epトradicinol

【α】D?8-920 (c o･475, CHC13)

c12H1405 M+(m/e) 238･

IR

v慧13
cm~1 : 3425, 1685, 1655, 161S, 1570･

hO

(/3P)



(/3r .)

紘, て
九A^.J≠一1句 平 面 輔 逢 tl下 式､ヒ,郎言海;Jト

!

l

i
】

～
___I_ー.____ー_【v_

__ーー【

l
l

I

I
`

I.!FE C151 20〉く竺0



こ/牛0 )

官 s一 節 RAぷふ仙.仙.LIDhbQ･e の 絶好絹嵐…

払oL･'Lv.L^4)相打的 立 拝化 学'-- ?.･･ z tま. iPM.Yt

久 へ■ ク ー JL, J-- あ. ‖ ■‡ C-_コ,e-3 他 の フーt,_ I --･脚

の友吉合 慶教 T,.) 三J/I/% 71.あ 3

こ.･

3-i:',碓_,i.

と オー う

ネ 3 = と がl作4_t 嘩･+ L ラ = ス
の__i53"T5___｣竺

′■ゝ′ヽ

∧A〟山イ
3i･ Jr ■t/●

4･一叫-ノーeL(cJpJ<

+

l
I

I

化 q 工 t･a ～ -

て..ネ 3 *･
･う

互 -.
･I-_ 3,ケ イ丘･l;

鯛 し て の --/ス 手1;け L う!ニ ス の 脚1i.I: Ji …き≡は

す一 己･● & 3 ; -

･の
うて与 -1■ズ の 解4,i.と 萄 す13 !の萱≠..

‡
l

4･一叫-ノ仏心ーーt;7t-e て･･.あ: I)

i

′
≡ト!ぅ3･,･スl｡

d, h･･. ～AQLL山ン相計･ぞ zt･あ■さ こ と 二I31,

僻…化1'ミ

,tAん･ci.Je
!式･ !* ≡d

々-セノー′払QL'hL4e の 鳴確･7..≡l一 …コ
)

.
こ

i
･

-
亨IL

I-_こ女す!す -3

Lトナ_1)･l･__ー_%李_年_り_差違__三･_.__a:__芦旦:Llー吏ILし
】

叫⊥一人ACL･山イ.をi,1｣=/1メ≡- …千L=-,
I/.FFJ C 151 20)/三O



/～
I.

Jレ 工

I:__ー-__3_______!_t._JTL______-I__高安モー/時鯛,卓-=長?.･及tLi･■J

I-- と こ 3 了 tト ナ イ F･･イ手 を 与i 1:-- *･'.,ヤムIJ>tie ぎ
ー⊥｣≡_==

L

f
l

7<.?諾
PITsoH o

∧′, Iん一
_

圭7i)争†チ下 r一 反ん■{ せ て･も■7+ト‥ナ=TI L･･;呼≡モ

与 え f3 が,ち. こ o'こ t 亨･才. 4E-叫-^AeLLJ-イき句 碑

{% ･?I. ･J コ ー ーt, *t1.互
= lこ 三 ス

のJ甥11.
I-- j ■3 ‡こ

五 泉 L･.
^Aムーふイ

4' '1れ は)
.ラ`1ス 勺.鯛碩二･t

3 こ t を 示 L て･. 3 き.

ニ官･.て･･組ね絹星 と 叩 与 か･-- す 3

l

錦1･.･･)コ･- ･L額o'光村.碍■謹 三た良′三毛

;:_-:::享チ.:チ_T_
_

_ヰ_1:空卑_チ_
_"

_直__.9.｣阜._二吐_9Ll-:__
さ

gAOuJT4 1､よ t^1年一竹⊥-～Aんニ`ALJ･e

l

っ ¢ o を 息･壱破享有毒件 圭r蓉≡三毛1･--≡よ
て

t> ベ､ ゝ tr イ ･t･ウ o ')ド′

∃

F

ヒーて.)
---I.･･ン:で..兜‡空!す…3

= t I-- $ I)

i l-_ 盲

◆
, て

あ tJ
,

こ Q,

L!互TJT.C 151

紬敬 し T-_■｡ E,.thy;

:i二_埠:
_つ｣3_____し=.そ:I,p__｣ー_メ

l

E

atJ;壬適!向け

-

ー
ー
_

)

-
,

btt- t

鴫f･% ∴^Aet;よ～⊥ !Lはj,･･!了L
! !

･ヒ ーT -

20 )I ::?O



:JJ+1 )

.･一変根レf-_揚々,P加r■ス~~(･,I,し

繍■中 綿合 垂乾b･･､.大 手 く 食 化 L

i
A

■■■

E)

】

ヱ･･】痛棒 フ･ rlト

ー

~ーー■~~~'.
-`叫[

｣

たiII'', -ill

′･○う

1ロ O

ベ･--ゾ･1:,L作7･･も■変化し た(Taも/i¢-チ
≡

i?___｡こ の 揚宅,__._β壕…句 コ≡iれ,メ

1
1

l

-I

.1
ーjl-- 1ま

単線しー撃っ_ー_つ_`≒ーー.I.___._.____-が11て,
'ぁ

3
. T.bl<ムータ'･--

l■

i
---I---L_.

‥.___"_..T._.二_I_I__. ___":

.__.._._ _.

HA

】

J■

IITt
し

CH3一--一-一---･

亡■事
--

1

t

i

つ1-- れ メ 十た 知合 定数 壬′ 臥･--_ つ
-1年_.メ…-‥_---_a

負号手叶の r3 I_1

.d4･て･t
3 (ヨ 5.し.た t -Ttl

l

~ー

1i ^

■■

丁 .-

で. t才

t 托･き捜.L 7 考 え 3 ヒ. 4AOL.よ-㌢P
句

1

ト イ才 か f び､ --/I. /ヾ ラ ? :El

E
[

=-I-.了 t

ロ.1-.ン//I.ぎー
- 3(ト{偉

1,｣,の 雛L.eL定数E+t･･‡′トi

1ク了トリア′し)

1

l i

の 牌4,+. 1:
Tぁ

舌t:--. 4L-叫一山eLL山これ･○ゼ の

l

T.ト 仔 7･. l才J>.3 0)納金

-.～(了千-_i,.りd'関‥1,A
'-- :ぁ

ー
. !

く l･J(1･?アト･JアJL)十Hと

l I

t 左 京 …L ≡マ ス･

->tt
/ヽ'う

隻
l

毅ミ･才;丈'さ`<

) ニ t 壬 7T-. L･ て Il

絶!,
･r之｣ A.Lム山ふノ･みよ

UFJ: C15l

l ;
)

1 1 j

i/
! 4L J

JfLL一人Ai.山ふせイ㌻
o1

20?くご仁



(川り

Table･ ¢一字A

Compound Coupling constant (Hz)

J2,3 J3,4

radi cinin

radi cinol

radicinol di-Ac

ll

8

4(or 4.5)

radicinol di-p-Cl-Bz 5

4-epl-radicino1

4-epl-radicinol

di-p-Cl-Bz

8.ら

10.7

6.5

4.5(or 4)

3

4.0

J2,4(W/2)=2

tl

-

:,-ス
RO

二_.__ ___--･･-I
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Table.4-yA The model compounds and their J values. (/4E4L)

J(Hz) Ref.

(41J

(4n
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Cochliobolus lunata IFO 5997

F･.3･S-/

potato-dextrose(SL.)

350m1′1Lflask

culturedat300c,inda

for28days

I I
Mycelium

extracted with

acetone(1 L.)

Org. layer

icondens ed

aq. sol.

extracted with

EtOAc(2SO mlx2)

residue

Org. layer aq. layer

washed with

H20
~

M.-EtOAc-sol.-fr.

rkness

Filtrate

Org. layer

Org. layer

aq. layer

Org. layer aq. layer

washed with H20

benolic fr.
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F;3･f一之

M.-EtOAc-sol. fr.

(511 mg)

Fr. No. Weigbt(mg)

20.2

100.2 trioleoyl glyceride

43. 8 ergostero1

12.2

19.7

18.0

50･5 monooleoyl glyceride> monolinolyl glyceride

75.～

S3.ら

34.8

31･6 P-C19
.

10.8

47.0



(Jfq)

1
Fr.､No. 41-43

(31.6 mg)

1
preparative tlc (kieselge1 60pF254; 20cmx20cmxO･5mm)

50% acetone in benzene

Rf=0. 36

preparative tlc (Kieselge1 60pF254; 20cmx20cmxO･5m)

50c). acetone in benzene

P-C19 ⊂oMPOLA^^

(7 mg; amorphous powder)



(′∫√)

benolic fr.

(S3 mg)

silicic acid

eluted with

1. 10% EtO^c in benzene

2. 30% EtOAc in benzene

3. EtOAc

Fr. No. Weight(mg)

1-20

21-40

41-70

200 ml

100 m1

50 ml



(/∫名)

F.-acidic fr.

(144 mg)

silicic acid

eluted with
/

1･ Solo MeOH in CHC13 100 m1

2･ 20%MeOHinCHC13 100n1

3. MeOH

collected log/tube

Fr. No. Weight(mg)

1-5

6-8

9-14

15,16

17-20

21-25

26-31

Fr. No. 6-8

(49.4 mg)

preparative tlc (Kieselge1 60pF254; 20cmx20cmxl･0皿)

benzene-Et20-HCO2H=25 : 75 : 2

Fr. No. Weight(mg)



*

1
Fr. No. 9-14

(66.1 mg)

(/rワ)

preparative tlc (Kieselge1 60pF254; 5cmx20cmxO･75皿)

benzene :Et20:HCO2H=25 :75 :2

Fr. Weigbt (皿g)
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IR

入Et伽
max nm(c): 237(31500), 274(13440), 316(6300).

KBr
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