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Table. /

Name of species Nos. of strain Nos. of paired culture
Cochliobolus lunata 10 45
Cochliobolus setariae 2 1
Cochliobolus geniculata 2 1
Curvularia trifolii 2 1
Coprinus cinereus 3 3
Corticium rolfsii 10 - 45
Lentinus edodes 5 10
Neurospora crassa 4 6
Penicillium funiculosum 6 ' 15
Pyricularia oryzae 2 1

Pyrenophora teres 2 1
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Table. 2 The structures and inhibitory activities of

aversion factors in Cochliobolus setdriae

IFO 6387 and 6635.

C+3)

Aversion factors

Inhibitory activities*

IFO0. 6387 IFO. 6635
IFO. 6387
500 3
IFO. 6635
25 100

* Min. inhibitory conc.(y/ml) by dilution method
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Table. 3

Cochliobolus lunata Nelson et Haasis

IFO No.

5997 CMI,22812;S.K. Sen Gupta
6286 NHL(H. Kurata, FI-4)

6287 NHL(H. Kurata, FI-19)

6288 NHL(H. Kurata, FI-39)

6289 NHL(H. Kurata, FI-56)

6290 NHL(H. Kurata, FI-57)

6291 NHL(H. Kurata, FI-58)

6299 ATCC,12017; NRRL,2380

6382 Tottori Univ.(M. Nishimura)

6586 HAC(W. Yamamoto)

CMI ;The Commonwealth Mycological Institute, Kew, England.

NHL ;National Instituté of Hygienic Sciences, Tokyo, Japan.

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

NRRL; Northern Utilization Research Branch, U.S. Dept. of Agriculture,
- Peoria, U.S.A.

HAC; Hyogo University of Agriculture, Sasayama, Japan.

Table. &

Malt-dextrose agar(MDA)

Malt extracts 20 g
Dextrose 20 g
Peptone lg
Agar 20 g

Water(dist.) 1 L.




Table. ¥

IFO No.

5997 6286 6287 6288 6289 6290 6291 6299 6382 6586

5997

6286

6287

6288

6289

6290

6291

6299

6382

6586

+

+

+

+

+

+

+

+

i9)



}/—;.';. 3A. ==

Cuyvulavia lunata

Co chliobo luo Menala ( ARE T, Cunvdpsia Dundia)

2 TF0 $997 &) ¢ IR0 62998 L =

areiion 38 B



2/

7’7:?. 3b

2p=) b
Iko $997 A (%o

ala

0 bobno  fJun

Co Sl

on B &
=—) ¥ 2 amnerelon
6 41 B (Fonrin=—)
IFO



f 3 Al dcnion® T B 3 & T B D . B 5, 10
997 B a4 o0 8 H o strain 2 H L T K o v ames
u;ni: L E__S_ :—zr__;)_—-_:g:__lfl_ax » 2 B = - % _4%;:__|
N RIS IR B R
ot b, Bk o~ T cocklichilun setmise e B F ¢
PR R N N
Gk . o streino g oo TR0 k6B B 51118

’ i e T e e o oo =

¢ T H 3 o & o <

L averelion 2__;?. N _fa' » 5, =
S D S _ I
(LE . $9 97 8 o E E F 3 averione fads A £ <« :fF H)
L a v« T B % » £ 38 0 7T v 3 & & ¥ F v T 0

BoAE e o~ T B oL < %2 K O£ R a0 R <, AT H
5 e = - T WK Lz w3 ot G, %K oTRE
totraion faton a4 % K B % K B # i B L T t g%
- a {E A t B 7 3 ¢ B b k3, 2 h 5 a2 %A

_}:ML T F 1k = F A 3,

Cochliobolus astuiae o oawvereion 3 % 1w, 3 w2 F E

% < v r oy, Bz %o dowealk 4P A T 1 o
i:rd‘%igﬁ 4 3 L, M 2 o = - n;ﬁ‘ﬁf‘é UNE S

Froge -
LYLE €151



( 23

i % F ﬂ_’ # *f’/J ’QE’%?E vz 3 & H € 7 b

iﬁk 5 3 R B B R o 3B e 7

$ e b A Cochdiobobluo Lunata l:qn'(ilgtf

5> & 8 B L k. AR RSem o B

‘md

0 PAPH & A % T T, F997F & k271 B £ H B L

20ml, 30m@ £ h oL XA B B ft 1R, 2em F & U 5o

27 -~ 30

g5 w kB E B ¢ Fg % 12 @ v K,

t . A m e R, rE MR

2 =, % o B £ 4 5 < 3 3 b A

W e Kt ko x <m0, A $ <G 3 & B
s e 3t Ao g BHT 2 L, W
P S RS
fz__ “ 3_ e I+ I & F ,- _5:-77'75 ,o—;;' CochLio bobeca rd;u'u e__
Ak, ot 84 B o 2 FEME T M
e 28 .« v v 2 s e wmelsts
ol o o3t s PP T
:._ R oE | f v i _I—_‘_;—_—
e - . e



Fi’. 4
C24)

» IFo0 5991
2Zem o 170 6249 T em

10md

O’ tag”t
.~’:’ /\ H ‘:/\\:l'
',’ & - .--~§4 ® um
ﬁkl}\ LS lj/“
> o~ /=«
~ ¢ -— !
— \: 4\//‘\",/

20wd




H

coohz.oéofao Lunpta LFO 59 77 & o

! i
Muoewfadn — Lunateic accd A

Cochlioboldus Lunata IR0  $9 77 ﬁ >

ﬁmarmcaud_,«;n:mmtigﬁ

A

— E

| .

T e ~ T
i R DR

i

3 A4 B v F ~ = 4w ¢, 59 91 B tct_f% _ff{__'_i'_‘___“!’_‘_m{'_._3_
L o _
:ﬁlm ¥ % PR f_@@~_§_§ B v 7 v 3 = T M+ o
N — T
I% 5 k3w, - A 2998 ¢ B A v % oo _;{_ﬁj_ :
AT I T Y
! ] -
he T the e BH L on | T
s e B e
L I S VT R S S
e e B ek Baa me
IR RS MA e n, mone, sEme
e - ~
)__z__;a__ PA T 2 1R _F,:_ &t a p 5, %__@__}'m{_&njir_i—
Fs ﬁ‘ te_nz___/\_ " z__z.,éhl’a‘l IE] 4: 44—1:_:: t% ) A rz—,_
PR TP S R L
- e ?ﬁ_{f_ e Bk v R & o R IR, Fg2y e &
T A 1&_ 1fF . _m_-«, —r:_,_n—?s_—s”:.mr- z— 9 B % % 2

L%E C1i51




Fi’,)",a . (267

Cochliobolus lunata IFO 5997

The culture filtrate

acidify(TB red)

extracted with EtOAc

‘ e ‘
Org. layer aq. layer
extracted with 5% NaOH acidify (TB blue)
extracted with EtOAc
’ L 1] +
Org. layer aq. layer Org. layer aq. layer
l washed with H20 acidify(TB red) washed with H20
EtOAc-sol.- extracted with EtOAc
v ¢
neutral fr. Org. layer aq. layer
EtOAc-sol. -
extracted with basic fr.
5% NaHCO3
' v
Org. layer aq. layer
lwashed with H20 acidify (TB red)
EtOAc-sol, - extracted with EtOAc
K
weakly acidic fr. Org. layer aq. layer
washed with H20
EtOAc~sol.-

strongly acidic fr.
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F.: 2~ lb
Cochliobolus lunata IFO 5997 and 6299
Mycelium
extracted with acetone(200 ml)
shaking 1 day
filtration by gauze
\J v
Org. layer residue
condensed below 40°C
|
aq. solution(ca. 100 ml)
acidify(TB red)
extracted with EtOAc
’ ¥
Org. layer ag. layer
extracted with acidify(TB blue)
5% NaOH extracted with EtOAc
r 2 i
Org. layer aq. layer Org. layer aq. layer
washed with HZO washed with H20
My.-EtOAc-sol.-~ My.-EtOAc-sol.-
neutral fr, basic fr.

acidify(TB red)

extracted with EtOAc

' K
Org. layer aq. layer

washed with H.O
v 2
My.-EtOAc-sol.-

acidic fr.
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Table 2-1
Fractions Activities(diameter, cm)
IFO 5997 IFO 6299
IFO 5997
culture filtrate
neutral fr, = =
basic fr. - -
weakly acidic fr. - 1.0
strongly acidic fr. 1.5 3.5
mycelium

neutral fr. = =
basic fr. - =
acidic fr. = =
IFO 6299
culture filtrate

neutral fr. = -

basic fr. - -
acidic fr. = . -
mycelium

neutral fr. - -
basic fr. - -

acidic fr. - =




Fig.2-2 TLC of the EtOAc-soluble
strongly acidic fraction of the

culture filtrate of Cochliobolus

lunata IFO 5997

10% MeOH in CHCl3

Kieselgel pF2=54

Table., 2-2

P o e o - - o)

oD

I
.t

P

— e - .- - - e

A

(3°)

|
!
[

- e o o ol o ooy

Fraction

Activities (diameter,cm)

IFO 5997 IFO 6299
= 1.0
1.6 3.4
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F.‘a. 2-3
EtOAc extract soln. of the culture filtrate
of Cochliobolus lunata IFO 5997
(Tank culture, 400 1.)
extracted with
sat. NaHCO3
' L
Org. layer aq. layer
washed with H0 acidify(TB red)
extracted with
[Neutral fraction | IO
Y v
Org. layer aq. layer

washed with HZO

Strongly acidic fraction

Et .0-EtOAc soln.

2
added ethereal CH2N2 (ca. 1 M)
v Y
Org. layer aq. layer
washed with HZO : acidify (TB red)
extracted with
Methylated fraction EtOAc
(brownish o0il; 15.5g) Org_flayer aq.*layer

washed with H20

NaHCO3 sol. fraction




€32)

4
Methylated fraction |(15g)

silicic acid (150g; column 3.5 cm(ID)%33 cm)
eluted with
1. hexane 500 ml

2. 10% EtOAc in hexane 500 ml

N

3. 20% EtOAc in hexane 1000 ml

4. 30% EtOAc in hexane 1000 ml

5. 50% EtOAc in hexane 1000 ml
6. EtOAc 1000 ml
7. MeOH 500 ml
1] [ 7 v v v v
Fr. 1 Fr. 2 Fr. 3 Fr. 4 Fr. 5 Fr. 6 Fr. 7

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

silicic acid (30g; column 1.8(ID)*26 cm)
eluted with
20% EtOAc in hexane 1000 ml

collected 5g/tube

Fr. 7-23 (800 mg) v

preparative tlc(Kieselgel 60pF254;
20 cmx20 cmx0.5 mm)

2% MeOH in CHCl3

crystallization from EtOAc-hexane-petroleum

ether.

\ 4
Lunatoic acid A methyl ester{(73.5 mg)
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Fig. IR spectrum of lunatoic acid A methyl ester. (CHC13)
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Fig.2-% UV spectrum of lunatoic acid A methyl ester.
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Fig.2-5 Pmr spectrum of lunatoic acid A methyl ester. (CDCIB) rl_l 0.90(6)
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| ] X : R=cHy
N | ; . \ | | %, 3 R="H ;
- YRR N A N N — |
o (in d6-acetone)
LR compound 1 2 2
= proton §(J,Hz) §(J,Hz) §(J,Hz) _
Y 1-H 8.16(0.7) | 8.05(1) 8.05(1) !
P oa 4-H - 6.98 6.96 |
B 5-H 5.82(0.7) 5.67(1) 5.66(1)
S 7-CH3 1.68 1.49 1.50 |
) - 9-H 7.36(16) 7.32(15.6)] 7.31(16)
] 10-H 6.53(16) 6.52(15.6)| 6.50(16)
e (in CDC13) |
[ compound R 3 j
o proton 8§(J,Hz) §(J, Hz)
- 1-H 7.92(1) - 7.90(1)
1, 4-H 6.52 | 6.50
R 5-H 5.73(1) 5.73(1)
- - 7-CH, 1.56 1.53 |
S I 9-H 7.19(16) 7.21(16) ‘
N 10-H 6.55(16) 6.52(16)
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Fig. PMR spectrum of the diacetate of the

hydrogenolized product.
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Fig.2-5 Mass spectrum of lunatoic acid A methyl ester.
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i ic dimethylhexanoic aci
i X f the three isomeric
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Table.2-4 GC analysis of the three isomeric dimethylhexanoic

acids methyl ester and the degfadation product.

5% 0V-210 (1m, 46°C)

retention time(min) Co-injectiop
2,3-dimethylhexanoate 10.8 9.1, 10.8
2,4-dimethylhexanoate 9.1, 10.1 9.1, 10.1
2,5-dimethylhexanoate 10.2 9.1, 10.2
The degradation product 9.1

5% DEGS (1lm, 45°C)

retention time(min) CO-injection(460C)
2,3-dimethylhexanoate 8.4 6.6, 8.0
2,4-dimethylhexanoate 7.0, 7.8 6.6, 7.4
2,5-dimethylhexanoate 8.0 6.6, 7.6

The degradation product 7.0
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Fig.2-97 Mass fragmentation of lunatoic acid A methyl ester.
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Fig.2-& Proton Noise Decoupled C

-NMR spectrum of lunatoic acid A methyl ester.
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Table.2-$ Cmr chemical shifts and their assignments of lunatoic acid A

meéthyl ester.

HC
2cH, 'quJ
18
HC
3 1b "%
n 11 p
§ multiplicity  assignment 8 multiplicity assignment
193.3 s C-6 or C-8 110.8 d C-10
193.0 s C-6 or C-8 84.1 s C-7
176.7 s C-13 52.4 q C-21
166.2 s C-11 40.9 t C-15
153.6 d C-1 36.4 d C-14
153.1 s C-3 31.9 d C-16
141.1 s C-4a 29.6 t C-17
134.0 d C-4 or C-5 22.0 q Cc-12
124.3 d C-4 or C-5 19.1 q C-19
116.2 d Cc-9 17.7 q C-20
115.3 s C-8a 11.1 q C-18
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Fig,2-7 CD spectra of 2,4-dimethyl hexanoic acid

methyl ester.
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Table. 2- &
° R R=CH; (-)-mitorubrin Penicillium rubrum
HC
3 J o R=CH20H (-)-mitorubrinol Pen. rubrum
I _ .
! R=CO.,H (-)-mitorurinic acid Pen. funiculosum
] 2
0 (7R)
Ho CH3y
OoH
o R R=CH,, (+)-mitorubrin Hypoxylon fragiforme
HCo
y o o R=CH,OH (+)-mitorubrinol Hyp. fragiforme
o © R=CO_H (+)-mitorubrinic acid Hyp. fragiforme
2
. (75)
O, CH3
on

(-)-sclerotiorin . Pen. sclerotiorum

Pen. multicolor

0“3 CHy
A
1 cH
o W 2 -
W (s) (+)-sclerotiorin Pen. hirayamae
X2 o

AO O (7R)
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Fig.2-/6 Pmr spectrum of Dihydrolunatoic acid A i
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methyl ester. (CDCIS)
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Table. 2-7
mwuhwa O €0, CHy o. |
s ~N
o ° ?;‘;C{v Ty
\3/'\)\/ \'.’/]\J\/ ‘:?F
nm Ae nm Ae nm Ae
420 -2.55 351 -4.15 357 +5.6
355 -0.24 274 +4.25 270 -4.0
320 -2.28 250 -0.48 244 +0.9
225 +1.3

210 -3.7
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Fig.2l, CD spectrum of lunatoic acid A methyl ester.
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Fig.z—h% CD spectrum of Dihydrolunatocic acid A methyl ester.
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Table.2-&,

(malt-dextrose medium, shaking at SOOC, in darkness)

Table.2-8,

Tested Fungi Concentration(y/ml)

Cochliobolus lunata after 2 days after 5 days

IFO 12 6 3 12 6 3
5997 + + + + + +
6286 - - - - - -
6287 - = = + + +
6288 - - - - - -
6289 - - - + + e
6290 - - - = = -
6291 - - - - - -
6299 - + + = + +
6382 - - - - = -
6586 + + + + + +

(63D

Inhibitory activities of the aversion factor, lunatoic acid A.

Inhibitory activities of the aversion factor, lunatoic acid A.

(malt-dextrose agar medium, after 2 days)

Tested Fungi Concentration (y/mj)

Cochliobolus lunata 100 50 25 12

IFO.
5997 + + + ++
6286 - = : +
6287 - + + "
6288 : + + +
6289 + + + +
6290 . - b +
6291 - i - s
6299 - & + +
6382 - A + .
6586 " + e -

control:

4+



(6%)

Table.2-8 Inhibitory activities of the aversion factor, lunatoic acid A,

of Cochliobolus lunata IFO 5997 to other microorganisms

Bacteria Y/

Fungi Y/

/L /me
Bacillus cereus >100 Alternaria kikuchiana 100
Bacillus subtilis 2100 Cochliobolus miyabeanus 100
Escherichia coli > 100 Cladosporium fulvum 100
Escherichia coli 7100 Colletotrichum lindemuthianum *100
(SM,TC,CM,NM,MK)

Pseudomonas aeruginosa 2100
Pseudomonas mirabilis »100
Sarcina lutea 2100
Serratia marcescens >100
Staphylococus aureus 2100
Staphylococus aureus >100
(PC,SM,EM,LM,0L)

Mycobacterium smegmatis* 1100

(Nutrient-agar, 48 hrs)

(*4% glycerol nutrient agar, 72 hrs)

Fusarium oxysporum >100
Gibberella fujikuroi > 100
Glomerella cingulata * 50
Glomerella lagenarium 100
Mortierella ramaniana > 100
Pyricularia oryzae 50

(Potato-Sucrose-agar, 72 hrs)
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Fig.3-2 PMR spectrum of lunatoic acid C methyl ester.
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Fo} 3-/ Fq.2-3

1 1)
NaHCO3 sol. fraction
(38 g)
silicic acid (200 g; column 4.5 cm(ID)x30 cm)
eluted with
1. CHCl3 750 ml
2. 5% MeOH in CHCl3 . 1000 ml
3. 5% MeOH in CHCl3 1000 ml
4. 20% MeOH in CHCl3 1000 ml
5. MeOH 1000 ml
¥ v ¥ ¥ v
Fr. 1 Fr., 2 Fr, 3 Fr. 4 Fr. 5
silicic acid (200 g)
eluted with
1. CHCl3 1000 ml
2. 5% MeOH in CHCl3 1000 ml
3. 10% MeOH in CHCl3 500 ml
v v
Fr. 1, 2 Fr. 3
.
(17 g)
added ethereal CHZN2
extracted with sat, NaHCO3
Neutral fraction Acidic*fraction'
silicic acid (300 g)
eluted with
1. 30% EtOAc in hexane 1000 ml
2. 40% EtOAc in hexane 1500 ml
v v K ¥
Fr., 1 Fr. 2-1 Fr. 2-2 Fr. 2-3
(1.4 g) (1.2 g) (3.3 g)

Lo



(72)

| |

Fr. Fr, 2-3

8]
1
N

silicic acid (150 g)

eluted with

‘35% EtOAc in hexane
Fr. 41-86

(2.6 g)

i

(3.7 g)

silicic acid (150 g; column 3.5 cm(ID)x30 cm)

eluted with

1. CHCl3 1000 ml
2. 1% MeOH in CHC1 1000 ml
3
4 )
Fr. 1 Fr. 2

1 collected 20g/tube

Fr. No. Weight (mg)
1-13 328
— 14-30 1310
31-40 741 ] ~
41-50 420 —
51-70 - 4
v
Fr. No. 14-30 _ V
crystallized from EtOAc-hexane-petroleum ether
v

Lunatoic acid A methyl ester

(724 mg; mp 109°C)




v

Fr. No. 31-40 + 41-50

eluted with

2. 1% MeOH in CHC1

v K j
Fr. 1 Fr. 2

collected 20g/tube

1. 0.5% MeOH in CHCl3

3

1000 ml

1000 ml

Fr. No. Weight (mg)
1-4 330
5-7 174
8,9 100
{ 10-12 155 |
13-15 131
16-20 136

» #* ¥

v
Fr. No. 8,9 + 10-12

eluted with

EtOH
¥ B 4
Fr. 1 Fr. 2 Fr. 3

eluted with

collected 10g/tube

Fr. No. 47-53

(58 mg)

|

*

1. 5% EtOAc in benzene

2. 10% EtOAc in benzene

500 ml

300 ml

Sephadex LH-20 (column 1.5 cm(ID) x55 cm)

silicic acid (30 g; column 1.2 cm(ID) x 50 cm)

13)

silicic acid (150 g; column 3.7 cm(ID) x 32 cm)



(%)
*

}

Fr. No. 47-53

(58 mg)

preparative tlc(Kieselgel 60pF 20 cmx20 cmx0,75 mm)

254°
developed 3 times with
15% EtOAc in benzene

eluted with EtOAc

v

|Lunatoic acid B methyl ester

(27 mg)

[m]é6 +201° (c 0.71, GHCL,)



* *
1 €78)
Fr. No. 5-7

(174 mg)
Sephadex LH-20; column 1.2 cm(ID) x48 cm
eluted with acetone

collected 3g/tube

v
Fr. No. 7,8

(113 mg)

silicic acid (25 g; column 1.5 cm(ID)x34 cm)
eluted with

1. 5% EtOAc in benzene 700 ml

2. 10% EtOAc in benzene 200 ml1

| collected 10g/tube

Fr. No. 103-135

Sephadex LH-20; column 1.2 cm(ID)x20 cm

¢ eluted with acetone

|(Lunatoic acid C methyl ester)]|

(38 mg)
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Fig. IR spectrum of lunatoic acid B methyl ester.
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Fig.3-3

PMR spectrum of lunatoic acid B methyl ester

(CDC13)
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Fig. 3-# Proton Noise Decoupled C13-NMR spectrum of lunatoic acid B methyl ester.
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Fig.3-$§ PMR spectrum of lunatoic acid B methyl ester.
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Fig.3-6 PMR spectrum of Dihydrolunatoic acid B methyl ester.
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Table 3-2

° €05 Aty
uac -0
wo

0 AN

[

(22)

CHiy

o - COCH3 o&r My
< o naee
W 3 He Vi o o)
HO HO ‘ H
ou

° Pihydro Aeourr—qa‘-—
ouatdiel
nm Ae nm Ae nm Ae
382 +5.70 352 +11.8 360 +7.8
310 -6.15 310 -6.36 313 -6.5
292 -4.79 265 +0.50 255 -0.2
281 -5.70 235 -3.43 235 -1.6

250 +1.94
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Fig.3-7, CD spectrum of Dihydrolunatoic acid B methyl ester.
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Fig.3-7y CD spectrum of lunatoic acid B methyl ester.
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Fig.3-& Mass spectrum of the acetonide. .
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Table 3-4
A& o8 (I Ao t %8 £ 3B
[ R R=CH3 (-)-mitorubrin P. rubrum
X (+)-mitorubrin H. fragiforme
o]

1 R=CH20H (=) -mitorubrinol P. rubrum

0.° © (+)-mitorubrinol H. fragiforme

R:C02H (=) -mitorubrinic acid P. funiculosum
(+)-mitorubrinic acid H. fragiforme

oH

(+)-sclerotiorin P. sclerotiorum antibacteriall

P. multicolor (Gram +)
(-)-sclerotiorin P. hirayamae

rotiorin P. sclerotiorum
7-epi-5-Cl- P. hirayamae
isorotiorin

ochrephilone P. multicolor

Cty
rubropunctatin M. rubropunctatus




99)

monascorubrin M. purpureus
o
ﬂ’C
-CsHu
o (n-Cs )
M. purpureus
. M. rubropunctatus
monascin —
M. rubiginosus

o CHy
o citrinin P.(various species) ?g:-:};lg;:lc
HO,C Crotaria crispata .
oM narrowing of hyphal
tip
s phytotoxin
ascochitine A. fabae antifungal
o cl“3
o pulvilloric acid P. pulvillorum antibacterial
Ho.C (Gram +)
£ o antifungal
cwo
) cH
‘o austdiol Aspergillus ustus mycotoxin
0
We OW
3

( P.= Penicillium, M.=Monascus, H.=Hypoxylon, A.=Ascochyta )




£ £ K o - b op % R EER N B b PG

t BT w3 At T 4 oo f;?g,é_'#a_l?__j_\__ IR

BE £+ w oz o TR oun o b_ ‘h‘__‘/ ?’ 5'9 = Fr b T

W R ¥ o 5 3 £ P b w 3 dicporthin 17 BL = B

%ﬁ ‘s m’ 7 L 3 . 4 = - _ ) —_— B — e !

3+, 2 oo aragaitee $B ko0 w2 A > 1 2

-

nFRex R o B ] ., F AR z~$§;'§e~76r§t:n

2 38 A ¥ 35T & 49 Ma}('o:c aud A & & __1)\'._3 = v

R 5 w3 c-1+t ~ % ehmt% ;:_Pﬁ# 3 ;_.;a_.'c'_f,j

3, )& £ (A B 3 F F IR -0 Lz B

3 = ¥ ¥, ‘_rﬂ - ¢ B = t 5 1 9 ”’Zj:f{

2 £ R 4 3 scleotionom T 184 ﬁé_f)__l___i&l_x 4 o B o

?ﬁi‘f@t‘ﬁﬁ“ﬂt—‘?@iﬁftrﬁglz £ S R

Lumatpic au'd f_l__k B A 4 RB ﬁﬁ@’iﬁ‘ B - T A 5

Fse s s R S w3, :nzed. AT
Pl £ B« w3 A%t K 4 F o éﬁ» o Nt

7 3 Tacfli’ziﬁ_q__a__;anz_‘,&_b___gg, s

\
-Q.
=
-

| L

K
X
»
S5
»
<\
R

)
~N

') ’ - E .ﬂ’é A .y r‘

?» k B R K h 3 v W T = B ¥ '_’:_/ Iftt _lfi__'lfu"l'- f)!

¥ G153 20590




Fig. 3-9
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Ciol)

Cochliobolus lunata

malt-dextrose medium(120 ml),

shaking, at SOOC, in darkness

for 1 week
v v
Filtrate Mzcelium

acidify(TB red)
extracted with
EtOAc

v

Org. layer

washed with H20

v
|Extracts‘

IFO No. Weight(mg)
6286 11
6287 13
- 6288 15
6289 15
6290 24
6291 14
6299 23
6382 17

6586 14




CNO)

Fig.4-J TLC of the extracts of Cochliobolus lunata

50% EtOAc in benzene

Kieselgel 60pF254

detected by UV, I_, and 0.5% vanillin-H_SO
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Cochliobolus lunata

malt-dextrose medium(240 ml),

shaking, at 30°C, in darkness

for 3 days

Filtrate Mycelium
acidify(TB red)

extracted with

EtOAc

Org. layer

washed with HZO

IFO No. Weight (mg)
5997 20.0
6286 6.9
6287 6.3
A6288 6.0
6289 8.9
6290 7.1
6291 5.7
6299 7.5
6382 10.5

6586

10.8

Clr)



Clix)

Fig.%4-2, TLC of the extracts of Cochliobolus lunata

50% acetone in benzene

Kieselgel 60pF254

detected by UV, 12, 0.5% vanillin--HZSO4
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cus)

Fig.#-3 TLC of the extracts of Cochliobolus lunata

IFO. 5997 and IFO. 6586
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Fig.%-4 TLC of lunatoic acid A, B and the purified extracts

of Cochliobolus lunata IFO 6586
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cCng)d

F.] 4-§
Cochliobolus lunata
IFO 6288, 6291, 6299, 6382
malt-dextrose (10 L /20L jar fermentor)
cultured for 6 days
filtrated by gauze
v v
Filtrate Mycelium
extracted with extracted with
Et20 (3 L.) acetone (2 L.)
EcQichEats) Or;. layer ré:idue
Org. layer
condensed at <40°C
IFO No. Weight(g)
6288 3.74
6291 0.45
6299 0.58
6382 0.44
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C/20)

Fig.#-f TLC of the extracts of Cochliobolus lunata

30% EtOAc in hexane; Kieselgel 60pF

detected by UV, I

e

IFO 6288, 6291, 6299 and 6382
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F§n4-7

(121)
Cochliobolus lunata IFO 6291
Extracts (0.45 g)
silicic acid (20 g)
eluted with
1. hexane 100 m1
2. 10% EtOAc in hexane 200 ml
3. 20% EtOAc in hexane 100 ml
4. 30% EtOAc in hexane 100 ml
5. 40% EtOAc in hexane 100 ml
6. 50% EtOAc in hexane 300 ml
7. 70% EtOAc in hexane 100 ml
8. EtOAc 100 ml
{ 9. MeOH 100 ml
Fr. No, Weight (mg)
1-10 297
11-20 29
21-30 4
31-40 4
41-50 13
51-60 18
61-70 23
71-80 6 preparative tlc
81-90 5 (Kieselgel 60pF254;
91-100 _ 14cmx20 cmx0 . 75mm)
101-116 _ developed twice with

50% EtOAc in hexane

Fr. Weight(mg)

1. 6.80 ----- a-acetylorcinol
2. 0.94

3. 2.75
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(1287)

Fig.%-? Synthesis of a-acetylorcinol
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Table. 4%-2 — -
pale yellow needles (from MeOH or MeOH-EtOAc) l ,

mp 235-238°C

[a]§4 -190 & 4°(c 0.24, CHC1,)

C M (m/e): 236.0680 (calcd. 236.0684)

121129

- UV EtOH-MeOH(3:1)

nax (e): 221(20600) ,270.5(6500) , — T

280(5800) ,342(18600) .
addition of alkali: 216, 383.
addition of acid : 220, 270, 342,

= Vﬁgi en~! : 3450, 3080, 1750, 1650, 1595, 1510, N

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

1040, 1030, 998, 975, 912.
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F.3 y-1

aran)
Cochliobolus lunata IFO 6288

Extracts(3.74 g)

silicic acid (40 g)
eluted with
1. hexane 200 ml
2. 20% EtOAc in hexane 400 ml
3. 40% EtOAc in hexane 200 ml
4. 60% EtOAc in hexane 400 ml
5. 80% EtOAc in hexane 400 ml
6. EtOAc 200 ml
L 7. MeOH 130 ml _
F; 1 F; 2 F; 3 Fg 4 F; 5 F; 6 F; 7
(}65mg) (69mg) (95mg) (2676mg) (35mg) (8mg) (59mg)
v
Fr. 4(2.67 g)

silicic acid (50 g)

eluted with

1. 30% EtOAc in benzene 700 ml
2. 40% EtOAc in benzene 500 ml
3. 50% EtOAc in benzene 500 ml
v 4. 60% EtOAc in benzene 500 ml
® v ¥ ] [ K’
Fr. 1 Fr. 2 Fr. 3 Fr. 4 Fr. 5 Fr. 6
(0.96 g)




1 (128)

Fr. 3

(0.96 g)
Sephadex LH-20

eluted with acetone

Fr. No. Weight(mg)

1-27 39.5

28 4.0

29 23.1

30 61.0 -...ceno radicinin
31 43.0

32 8.1

33 0.9

34 0.8

35 0.8

36 26.5

37 - 175.9

38 238.2 -.......radicinol
39 164.0

40 64.5

41-45 34.1

46-89 13.0
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Table. 4-3

colorless viscous 0il

31

[, -175° (¢ 1.02, CHCL,)

C M'(m/e): 238.0824 (calcd. 238.0841) —

12114%

- W AEEM ey s 226(39300) ,262(3100), =

— 271(3200) ,318(10800) . S

IR VCHCl
max

3 emt 3425, 1680, 1655, 1615, 1570, ———————

1430, 865, 830.
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. Fig. IR spectrum of radicinol.
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Fig. PMR spectrum of radicinol.
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Fig.#-/0 PMR spectrum of the diacetate of radicinol.
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139)

Table. 4-epi-radicinol

[12° -92° (c 0.475, GHCly)
+
€ H;,40¢ M"(m/e) 238.
IR JOHCLs cn b 3425, 1685, 1655, 1615, 1570.
max
CHy
H.C 0 '
o
Hwo
o ]
Na 8“4,

Meowrt

e

~J
¥¢ o s
);J@f’
HO *
on ©
Rf= 0.1 ; aadlicins®

]

Rf=0.70 ; 4-epi-nadd

TLC )
] - x c K.‘e:d.?d 60,7‘3:4 5 IO'/,ax-LnM y .RTAM,)
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(143)

Table. %-#4,
Compound Coupling constant (Hz)
oRs 3.4
radicinin 11 - -
radicinol 8 6.5
radicinol di-Ac 4(or 4.5) 4.5(or 4)
radicinol di-p-Cl-Bz 3 3 J2,4(W/2)=2
4-epi-radicinol 8.5 4.0
4-epi-radicinol :
di-p-C1-Bz 10.7 3.5
H
<
CH3
RO R
0\ __7 o
%
H 3
H
OR
3
H
H o
-
e H
RO *



Table.4-%, The model compounds and their J values. (144)
J(Hz) Ref.
J3,4=3.8
J, .=8.4
4,5 (47)
J5’6a=5.9
J5,6e=4°8
OE R= J5 6=2.0
1% Co2Me ?
i / R=Ac  J .=1.8 S
_——-0 5,6
o CO,Me J4 5=4.4
RO ¢ ’
H
OC/H:?&I
COM
H n/{ St J. .=7.5
AR \ 2,3 (%43)
3 —
/ " Jg 4727
0 CHa PR &
oCcH2PR
ocH PR
4
H J =4,5
2,3 (a3
J3’4=3.5
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Fig.4# CD spectrum of the di-p-Cl-benzoate of

radicinol
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cl152)

F.-J_ s-/
Cochliobolus lunata IFQO 5997
potato-dextrose(5 L.)
350 m1/1 L flask
cultured at 30°C, in darkness
for 28 days
Mztelium Filtrate
extracted with acidify (TB red)
acetone(l L.) extracted with
EtOAc (2 L. x2)
O:g. layer re:;due Org. layer ;;? layer
condensed extracted with
aJ. sol. sat. NaHCO3
extracted with Ogg. layer aqillayer
#EEPAC(ZSO mix2) extracted with acidify(TB red)
Org. layer aq.'layer 5% NaOH extracted with
washed with O;g. layer aq.‘layer AL
H20 LES AL Ogg. layer aq. léyer
HZO washed with HZO
M.-EtOAc-sol.-fr.| [F.-Aeutral fr.] |F.-acidic fr.]

acidify(TB red)

extracted with

EtOAc
v ¥
Org. layer aq. layer

washed with HZO

{F.-phenolic fr.}




(i153)
F.] $-2

[M.-EtOAc-sol. fr.]

(511 mg)

silicic acid (10 g)

eluted with

1. 5% EtOAc in hexane 300 ml
2. 20% EtOAc in hexane 300 ml

3. EtOAc 100 ml

¢ collected 10g/tube

Fr. No. Weight (mg)

1-4 20.2

5-10 100.2 trioleoyl glyceride
11-18 43.8 ergosterol

19,20 12.2
21,22 19.7
23,24 18.0
25-30 50.5 monooleoyl glyceride, monolinolyl glyceride
31,32 75.5
33-36 53.5
37-40 34.8

— 41-43 31.6 P-C19

44-49 10.8

50-52 47.0




CisS%)

|

Fr. No. 41-43

(31.6 mg)
preparative tlc (kieselgel 60pF,c,; 20cmx20cmx0. Smm)

v 50% acetone in benzene

Rf=0.36

preparative tlc (Kieselgel 60pF 20cmx20cmxQ . Smm)

254°

50% acetone in benzene

v
\P-Clg Compound

(7 mg; amorphous powder)



ci1$$)

F.-phenolic fr:]

(53 mg)
silicic acid

eluted with

1. 10% EtOAc in benzene 200 ml
2. 30% EtOAc in benzene 100 ml
3. EtOAc 50 ml
Fr.‘ko. Weight (mg)
1-20 6.5
21-40 22.2

41-70 16.7




Cis6)

[F.-acidic fr.|

(144 mg)
silicic acid

eluted with

1. 5% MeOH in CHCl3 100 ml
2. 20% MeOH in CHCl3 100 ml
3. MeOH
collected 10g/tube
Fr.*No. Weight (mg)
1-5 2.8
— 6-8 49.4
9-14 66.1 —_— %
15,16 1.6
17-20 13.3
21-25 0.9
26-31 2.3
— Fr. No. 6-8
(49.4 mg)
preparative tlc (Kieselgel 60pF254; 20cmx20cmx1. Omm)
benzene-EtZO-HC02H=25:75:2
Fr. No. Weight(mg)
1 4.8
2 15.2
3 4.4




*

l (157)
Fr. No. 9-14
(66.1 mg)

preparative tlc (Kieselgel 60pF254; 5cmx20¢cmx0 . 75mm)

benzene:EtZO:HC02H=25:75:2

Fr. Weight (mg)
1 5.8

2 11.9

3 3.2

4 4.8

5 4.7
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amorphous powder ‘ |
[a]§6 -92° (c 0.467, MeOH)

+
Cioflyg0; (M (m/e) 364.1524; calcd. 364.1521)

w
A ey : 237(51500), 274(13440), 316(6300). 1l
IR ‘____;___
KBr -1 |

Vmax S : 3350, 1640(br.), 1605, 1570, 1255, 960. T

|
P-Ciqfe £ 49 &, & B 5 o 2 F 77 5 7 4 'l -
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Fig. IR spectrum of P-Ci9 compound.
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Fig. PMR spectrum of P-C19

compound.
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Decoupled C13-NMR spectrum of P—C19 compound.
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Fig.

Qff-resonance ClS—NMR spectrum of P—C19 compound.
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Fig.$-3 Mass spectrum of the dialdehyde.
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Fig.$-4 PMR spectrum of the dialdehyde.
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