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B1E MR

Y7 3% 4 (Hericium erinaceum) E13H > INUZ TRV >INV TBOBRAD
F/)3TH5, BE. ALBRENMTODNTWSF ) 23K TEET, Y72 95620
FO—DTHYD, A—N—<—F v e ETHEARRRIZZDDDH S, V —fKiZF ./ a2
SEREMERSL. ROEIZROFEDOHEIAFTDOLDaF /) AZRNENRDZN, T
RTLITRENEFLLBESENRZLTHB0. &Z2MEET. BWEIIEN S KR
T JREB DT ARPHKRICDPEN TN 2 TRET D, £, M TREDQVEICHY
THEMIRS SR EARD, MEROTE? S ERICENTH> TS, VT4
WXLLETD B AR B OMZEA B TH 0. TEEMN S HeLa MRICHT 2 EmMEEEZRT
hericenone A 28 B R 9, i ER 1V SAEBMEMRMIBFCN) OB E 215 LS 5
R ERTINGH DA K% T % hericenone C~H 72 E DL EWNHLEE - R EINT
W5, 45 HeLa Mifiz FEEHON MlahoBonizbDTHS I & 9, BFCN OEE
MY IINA R —BIBAREICERL TWD Z & 006, TS DOIERITZENENT >R
TEDTFPRRBEICHATEL O TR AWM EHFEINTVWS, 2O ENH, YIYTTF
TIREFRAEMLE L THEEOELZED TV,

Fi-. L& 0. #REEEREBICBIT S MIENOBIER N L X EfiasE & OBEN S
INTHY., FIBERICER Lz PRHESPHBEEORBENED SN TER, —7. /Mg
{&(endoplasmic reticulum. ER) TEE{L A b L A ZIXHIOHENA S LARAEL 5 EFRBKIC
MRSEE FHET D Z ENHL N0 T, HFE. TIVINAR—/HO/N—F 2V VIRFD
HRREMFRICBN T, MK N L ZAICX 05 EE IS NHMPE & QR & BN
WHEINTWDS, sWEEYO/NNUKTIIEOEDORACHZ 0. BEEMAMEOEHZ 2
. UNNERSREER) SMREINSEBICED. MIERTELWSAREEZ > -ERE
NS I EN DN, BREDIA T4+ =T 4 XU RETELVWEAEEZ &1
2o ZREEABRIIM WS NTITMIANHICEEINS., CORFEABEOEHICE
BANFAR A R LR LT, MEES Ty ROV REXDREEAEO 74—V T4 >0
DEEPEEEAE2ZMRECHELTTOT 7V — ALKV 3#T % ER-associated
degradation (ERAD) EIIEN 2 IEEHEND D, 510U LIBELR/NMIEZ N L X &%)
LE PROBETIIMUTETICREEAEOEREEEMRMOY R h— 22Dz
MBN, FOMBEREDEBIIMAIN TRV, LML, /MaEX b X &S
MRS RIS TR L BREPEIREL & W o HEEE R, MOBmLHT > &
kR 2 TR E OBEASRE SN TR D 19, ZOBREMAH &/MIEAR S L AFEMAEE
T 2B ORLITMREHEEREZIIUD & T HRATIVEEDERE - THEDOBEFRICD
BNBEEEMEN DD, 9/, ZOXIBERBITHL T, BRL THSDBETEEZL, &
EmEEBNTHZET, BEOURAZERTAIENTESINDHLINBNENIHENHT
W5, 19,20



O BERODBE, AHEETIE. BRHOF ) 285 O/MalkZ s L A MY E
DRBEIT>THBY, AMAOHMEMBTH A YIYTFZ M6 8K
dilinoleoyl-phosphatidylethanolamine %R L. {EMHFEREBEZRIAL TN5B, 20 £
T, BAETIE. YT ¥ L0 E525/NMUER L ZFEMEFEMHIYIE O BB X
CRHEEZRANE L., BRBETH . TOMFEMBEL T, YT 7 OTFEERERBHEK
EHWSZEELE, ATLREINTVSF ) J0LBEKBEEINTHSA, F /3
INHEOEKDZIIEEIN., FHIOZFORERIERZDBOER>TNS, £I T,
BREROFAMMEZ RHT 72912, AT, YT ¥ TREAKDHIEEMEE L TH
Wz,



Eo2E Xl
B YTk OBEENYE o BLgE
2-1-1 TEEHROBIEMNYE OB

ROV T T FERE 8% LY /—)v. 7k CTIERMEE 20— FE2H0n
T, 700RVARE. BRI FIVE. KEz2ik, EHEOMEIN /700N LEE Y
Fva/ZnuIbT I T4 = L=0E, ODS HIEN T LAZRAWE MPLC IZ#t L7z, &
512, ODS 15 A& H W= HPLC It L Tib&H 1 2187 (Fig. D,

BEEZRS VY I Ty rFREEAFTY . BFBRTFIV, 5/ =)V TIERMHE L.
BEREMGEL. SHEmEER, EHOHREINZAFY BE T Iy a/nuv 57
4 —IZfL. T5I20DS BT LE2MANS-HPLC THEL., HiHLEEMTHELEY 2 &
0 8 =157 (Fig. 2),

Fruiting bodies of Hericium erinaceum [4.0 kg]
extracted with 85% EtOH
conc. under reduced pressure
extracted with acetone
conc. under reduced pressure
extracted with CHCly

CHCI, tayer Aqueous layer
(1863 ¢]

extracted with EtOAc
pun Silica gel coulumn (silica gel 60N)
100% CHCI,

CHCly/ acetone=9:1,7:3 EtOAc layer Aqueous layer
CHCly/ MeOH=9:1, 7:3, 111, 3:7 84gl {12kg]
100% MeOH

4 16
Q@5
s MPLC ODS coulumn

(ULTRA PACK)
99% MeOH

173 74/100  201/344
(195.7 mg)

(82.3 mg)

s HPLC C30 coulumn
(Wakopak)
98% MeOH

1 10 13

pmemes  HPLC ODS coulumn
{Grand Pak)
95% MeOH

1 2 13
¢.1mg)

pommess HPL.C ODS coulumn
(CAPCELL PAK AQ)
95% MeOH

1 2 4
compound 1
(1.5 mg)

Fig. 1 Chromatographic fractionation of CHCls layer of the fresh fruiting bodies of

Hericium erinaceum.



hexane layer

r

ya2-he-1

ya2-he-9-A

non-absorption

bodies of H. erinaceum [1.9 kgl
o xtracted with hexane

Powder of the dried fruitin;

pummms conc. under reduced pressure

pmmmm cxtracted with EtOAc

e conc. under reduced pressure

[303g]
pemn cxtracted with EtOH

|

EtOAc layer e conc. under reduced pressure

Puessn Silica gel column(silica gel 60N)
hexane/acetone=95:5.9:1,8:2,1:1
100%acetone

100%EtOH

80%EtOH

LN

9 17
[977.6 mg]

FEtOH layer  Residue

Silica gel column(silica gel 60N)
hexane/acetone=95:5,9:1,7:3,1:1
100%acetone

100%EtOH

G I

[225.5 mg)

s ODS Sep-Pak

99%MeOH

—

absorption
[201.0 mg]

[30.4 mg]

pasmmnen HPLC ODS column
(Develosil C30-UG-5)

ya2-he-9-G-1

Fig. 2 Chromatographic fractionation of hexane layer of the powdered fruiting bodies

99%MeOH

v
Y

compound 2 ¢compound 3
[0.8 mg] [1.5mg]

of H. erinaceum.

2-1-2 BREERHDROBEENYE O Bl

YR TBEREKE 85% Ty J —)b. 7k b TIEAMHE, MEOo— M E2RNT,
ANFYUE. BT FINE. KEEEZ. ANFUUBROERTFIVEIZB W TEEI
REN, NFYUEESHEI/OT NI T T 0 —ITHLU, LEW 4~T7 ZHBERURERL /-
(Fig. 3,4). Hi\WT, BT FIEZRB/7 O N5 7 4 —IZK0E L. {LEW 8~10

%157z (Fig. 5).

Scrap bed cultivation of H. erinaceum (2.7 kg)

e ¢ x tracted with 85% EtOH
o conc. under reduced pressure
— xtracted with ‘acetone
om0, under reduced pressure

s o tracted with hexane

1

Hexane layer [10.9 g] Aqueous layer
d with EtOAc
EtOAc layer [19.6 g] Aqueous layer

Fig. 3 Extraction of the scrap cultivation beds of H. erinaceum.
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hexane layer

[99g]
ilica gel column(silica gel 60N)
hexane/acetone=95.59.1.73.1.1.1 9
acelone
McOl
Sya-he-1/5 17/29 30/55 56/71 175/200
DS Sep-Pak [40gl [976.8 mg]
MeOH Silica gel column(silica gel 60N)
hexane/acetone=95'59.1,7:3,1 1,28
adsorption non-adsorption i lica gel column(silica gel 60N) dcetone
[56.4 mg] CH;Cl, eOH
HPLC column CH,Clyf acetone=9 173,11 | & 5
(Wakopak navi) acetone ey
Silica Sep-Pak
MeOH MeOH
CHCl;
Sya-he-17/20(100)-1 (2) 20 I 1 ) )
Sya-he-30/55-1 ) 5 13 adsorption non-adsorption
ODS Sep-Pak (1770 mg]
i 80PeMeOH e HPLC column
Fiis (Develosil 60)
o 1 1
[908.4 mg] adsorption non-adsorption _{IiHC]‘
[28 9 mg] l 5
s HPLC column ki
(Develosit C30 UG-5) 0ODS Sep-Pak
80%MeOH 0% MeOH
1 1 . B
Sya-he-30/55-5(80)-1 (19 22 sorp prion
compound 6 (4.2 mg]
[8.4 mg] HPLC column
(Develosil C30 UG-5)
comound 4 9% MeOH
atan - Sya-he-56/71-4-4-1 8
compound 7
[3.0 mg]

Fig. 4 Chromatographic fractionation of hexane layer of the scrap cultivation beds of

H. erinaceum..

EtOAc laver
[196g]
Silica gel col lica gel 60N)
hexane/ acctone=%.2,7 364,46
100%acetone
100%MeOH

Tl

[ 4

|L75g)
Sihica gel col lica gel 60N}
CH,Cly MeOH=99:195:59:1.7:36:4,1:1
100%EW0H
] 1 |
] 9 10 15
| 645 mg| | 169 mg|
b (105 Sep-Pak CH2C12
60%eMeOH MeOH
100%aMeOH
I I I ary) insolbule part
X - compound 10
(60%MeOH)  (100%MeOH) i36mg)
[423 mg| (165 mg|

{279 mg]

pn HPLC C30 column
(Develosil C30-UG-3)

60%MeOH
1 26 29
gomponnd 8 compaund %
N2 Emgl 17 5mgl

Fig. 5 Chromatographic fractionation of EtOAc layer of the scrap cultivation beds of

H. erinaceum..



B2 ALEMORERNT

2-2-1 &% 1(3-hydroxyhericenone F) D& AT

&% 1132 HRESIMSHIZHB T m/z 609.36816 [M+Na]" (caled for C3sHsNaO, 609.37672)

DRFAF L E—=TERLEZEELD, 7FRE CisHsO; ERELZ, IR ARY RVT
3446 e IT/KEEEL & R 9 5 I B — 7 DY & /= (Fig. 6). 13C-NMR KU\ DEPT A X
ZRIVED. AFINNAD, AFLWNITE. AFN3 D, AaBRENIDTHB L
M43In o 72 (Fig. 8). HMBC #EBH(H6—C4a, C8a, C8, C7- CHs; H4—C2, C4a, C8a; H7-CH:
—(C6,C7,C8; H2-Me—C2,C3) &k V., 70O U HERDEEILRE S 7z (Fig. 10).
742 )VFEGH 10.22, §c 187.6)13 C7 X C8, A MF I #H(dr 3.87, 8¢ 55.6)1F C5 IZFHEE
Zm L7z (Fig. 10), ¥ 52 HMBC #BHH1—C2,C2,C3; H¥—C2,C4; H5Y—C3,C4,
C4-Me; H4-Me—C3,C4,C5)& 0. QIS OBEN X RSN/ (Fig. 10). BIFBIT AT
WV DE5ME NMR R MS 57— XDV IFUBELRE, 512, NOE KU NOESY
ARTZ MIVED, H3 & H2-Me MICAHBENHERINLZOT, (kG 1 OBE%
((2.8%,3.5%)-8-formyl-3-hydroxy-5-methoxy-2-methyl-2-(4-methyl-2’-oxopent-3"-enyl)chro
man-7-yDmethyl palmitate IRE L7z, £7/z. CD AR MIVEZHELZEZA, TEIK
ThHholz, L&Y 1 BHFRILEHTHD., ALK VI T TFIDEBEINTVWS
hericenone F @ 3 AL iZ/KBEBAH MU ZBETH 722 EK D, 3-hydroxy-hericenone F
Lz,

((25,35)-8-formyl-3-hydroxy-5-methoxy-2-methyl-2-(4-methyl-2-oxopent-3-enyl)chroman-7-yl)
methyl palmitate
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100
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|
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i--*'ﬂ 'r|'<-"' Ui ‘:‘ s
MW, 4 v
80 1 HE |
3446 cm* ' N I |
H ¥
- 'l 8 a3
L ' 54 n |
60 6 14
!
' 1
| |
ii 3 |
40 ~
3[] . R ) i | I L RPTILT T e Pt
4000 3000 2000 1000 600
Wavenumberlcm-1]
Fig. 6 IR spectrum of 1.
4-CHa . 2-CHs
5]
others J =
L -OCH, \
solvent
-CHO
X

1000 900 800

-CHO

solvent

200.0 1500

Fig. 7 'H and 3C NMR spectra of 1 (in CDCly).
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others

solvent

20;10” - I7‘50 I5b.D o 12|5‘D - ID[IlU 750500 250

i

2000 1750 150, 1250 1000 7.0 50.0 By

Fig. 8 DEPT spectrum of 1 (in CDCls).
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Fig. 9 HMQC spectrum of 1 (in CDCls).
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2-2-2 {t&% 2 (hericenone ) DR IRE

{t&% 2 13 HRESIMSMHIZBWT m/Zz 356.1328 [M+Nal*+ (caled for Ci19H22NaOs,
353.1365)IC 1 F > E—rhRanizZ XD, 3T %E CioH0s & RE L 7z (Fig. 11).
IR AXRZ MV T 1768 ecmli2T 7 k2, 1682 em1iZH k2R BRI E — 27 N EHI X
N7z (Fig. 12), BC-NMR KX DEPT A X7 "IV XD, AFNB 4D, AFL2N4D, A
F M 2D 4 BRFED 8 D EPE L= (Fig. 14). HMBC i (H2-Me—C2,C3; H3—C2,C4;
H4—C3,C4a,C5,C10; H6—C4a,C5,C7,C9a; H9—C6a,C7,C92,C100 L D, 7 O< BRI
TSRS UIEEN T EENZ(Fig. 17). A MF#Gu 3.87, 8. 56.0)1% C5 & FHES
ZR U (Fig. 17). {ISEER4 12 COSY OAHRE(HS/HS’; H4/H3)B LU HMBC OAHEMHT
—(2,C3,C2,C3,C2-Me; H3—C2)& D, #ENHSMN E /2o 2 (Fig. 15,17, Ihn &%
fENMR 7—#4 &0, {L5% 2 2 5-methoxy-2-methyl-2-(4-methyl-2-oxopent-3-en-1-yl)-

3,4-dihydro- 2H-furol3,4-A] chromen-7(9H)-one EIRE L7z, CD AXZ MV ZHIEL 7=
N TEIERTHo 7z, ZOEWIHHRLELEHTHD, YT rhsEEEan TN
% —# D hericenone $f{& & L T. hericenone I &fa$ L 7z,

5-methoxy-2-methyl-2-(4-methyl-2-oxopent-3-en-1-yl)-3,4-dihydro- 2H-furo[3,4-h] chromen-7(9 H)-one

12



AR
100- 35313276 [M+Nal*

70
60
§0
40
683.27763

30

204

] 301.13775
233.0M71 44333211 53' 355“53942315
oLomomen o | Ly J.LLML‘M e W Bn i

Ty T | BRI St S s S T T e e T T T  Zat e aaes Lnen ens aesenas

| 8§ 1-A0.%9]

Fig. 11 HRESIMS(+) spectrum of 2.

1000

110

5
1768 cm'!
80 -
1682 cm!
70 ¢ | 1 | 1 H

4000 3000 2000 1000
. Wavenumber[cm~1]

Fig. 12 IR spectrum of 2.
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4'-CH, 2:CH,

solvent

-OCH, 1

RV )

7 6 5 4 3 2 1

solvent

200 175 150 125 100 75 50 25 0

Fig. 13 1H and 13C NMR spectra of 2 (in CDCls).

e B 4 e, P AN, S e T e i R B Ay T 0, e S e R T A B A S e B S AL o

200 175 150 125 100 5 S50

solvent

200 175 150 125 LDO 75 50 a5

Fig. 14 DEPT spectrum of compound 2 (CDCls).
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2-2-3 (L& 3 (hericenone J) DEERIT

{t&% 3 13 HRESIMS(HIZHBWT. m/z 339.1549 [M+Nal* (caled for Ci9H24NaOs,
339.157T)W R FA A o E—IUMNRENEIEXD, 7 FR%E CioHaaOs EWREL = (Fig.
18). IR AR LT 3426 cn VI KEEEE. 1731 em 12T 7 k2 ZRmR T S RINE — 7 78
B Nz (Fig. 19), BC-NMR KUXDEPT A7 ML & D, AFIN4D, AFL N4
Dy AF M3 D, 4 RFEDN 8 D EkE L= (Fig. 21). HMBC #HBY(H3—C1,C32,C7a; H4
—(3,05,C6,C7a) & 0. ROV VBRIZT 7 b oS LEBENRE N/ (Fig. 24), A MF
T #(8u 3.88, 8¢ 56. 1)L C5 EAHBE 2 7% L 7= (Fig. 24). BISHIR71d. COSY fHEE(HT-Me/H6';
H6'/H5'; H5'/H4'; H3-Me/H1’,H2; HI/H2) & X, HMBC #B(H1—C3’; H2—C4’; H4—
C2,C3, C3-Me; H3-Me—C4; H5—C3’; H8—C6",CT,C7-Me; HT-Me—C8) & D #iEA?
B SN E7 o 72(Fig. 22,24), 2415 K/ NMR 7—4% £ 01L& 3 D% (B)-6-(3,7-
dimethylocta-2’,6’-dien-1-y1)-7-hydroxy-5-methoxyisobenzofuran-1(3 H)-one &ikiE L 7=,
b5 3IEFHILEMTH D, YT TrMhSEEEENT NS —ED hericenone /K
& LT, £1EN hericenone J & L7z,

OH

HyCO 3

(E)-6-(3,7-dimethylocta-2,6-dien-1-yl)-7-hydroxy-5-methoxyisobenzofuran-
1(3H)-one

18
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1001 ssasez  [M+Nal*
90| 21503165
a0
70
0
50 -1
] 50727191
40
30 4
20
10 24708675 413.26850
01 13982 ssas0402 2553104
o g bedil Y S S u.lequ.uh:L..I da 4, l.. 'R} Jli*'tnil L '7?.5"4:3.';73.! ST, : .
' | o 260 I KRR L(m/2) 600 50 1000
Fig. 18 HRESIMS(+) spectrum of 3
120
100 ~ et -
.»*‘”"‘“\~‘ } -
A i
Vo ! ! !
} i i i
50 - i (.
l’af
L 1
3426 cm'!
0 1 H 1
4000 3000 2000 3 ; 600
Wavenumberfem-1} 1731 cm
Fig. 19 IR spectrum of 3
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H-a
solvent f-CH
3 -CH,,
e -OCH,
H-
H-a -z H-1 ]
4 ] -
-0
A A AN A JLL__M__,__.A________,
T R R WA R BN W G e E M e o U Woan W UNT D W MU S G of W &) g W
L z L] 3 4 a 3 1 o

solvent

T

iA7E 150 125 100 7E L= 2 o

Fig. 20 'H and BC-NMR spectra of 3(in CDCls).

T v - v v 1 e A ey e e, fae D o T ——r—T

T — T T T T T T H
200 175 150 125 100 75 S0 25 o
7-CH,
I s
4 solvent 4
<
3 &
- -OCH, 3'-CH,
; P o3 6 7a
1 B '
iy} !
T JPH
200 175 is0 125 100 75 50 25 (]

Fig. 21 DEPT spectrum of compound 3 (CDCl3).
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Table 1. Chemical shifts values of 1-3 in CDCl.

3-Hydroxy-hericenone F (1)

Hericenone I (2)

Hericenone J (3)

Position 'H Bc Position  'H e Position 'H Bc
8 (multiplicity, J in Hz) 8 8 (multiplicity, J in Hz) 8 8 (multiplicity, J in Hz) 8

2 733 2 76.5 1 172.8
3 4.91 (dd,7.63, 9.80) 89.2 3 1.94 (m) 303 3 5.21(s) 70.3
4 3.13 (m) 27.0 2.04 (m) 3a 1459
s 114.0 4 2.70 (m) 17.6 4 6.46 (s) 96.0
6 6.49 (s) 160.3 4a 116.8 5 164.8
7 103.6 5 159.3 6 117.0
8 140.3 6 6.88 (s) 97.0 7 154.5
8a 165.9 6a 125.1 7a 104.3
2-CH; 115 (s) 215 7 171.8 5-OCH; 3.88 (s) 56.1
7-CH, 5.45 (s) 64.2 9 5.13 (dd, 15.2, 30.3) 68.0 7-OH 7.71 (s)

r 2,63 (d, 16.78) 492 9a 128.0 N 3.34 (d, 7.0) 21.6

2.85 (d, 16.78) 10 148.5 2 5.16 (1, 6.7) 121.3

2 201.8 2-CH, 1.41 (s) 247 3 135.8
3 6.04 (d, 1.20) 124.4 5-OCH; 3.87(s) 56.0 4 1.94 (t, 7.6) 39.7
4 158.9 N 2.65 (d, 14.4) 523 5 2.03 (m) 26.7
5 2.16 (3) 212 2.76 (d, 14.4) 6 5.04 (t, 6.7) 124.3
6 1.89 (s) 27.9 2 197.7 7 131.2
8-CHO 10.22 (s) 187.6 3 6.05 (s) 125.1 8 1.62 (s) 25.6
5-0CH;  3.87(s) 55.6 4 156.2 3'-CH, 175 (s) 16.1
I 173.2 5 1.87 (s) 27.9 7'-CH; 1.55 () 17.6
b 2.36 (t, 7.48) 34.4 4-CH;  2.14(s) 20.9

3" 1.64 (m) 25.1

415" 1.20-1.30 (m) 22.7-32.0

16” 0.86 (t, 7.48) 14.1

24



2-2-4 L&Y 4 DEGEHE

b5 413 HRESIMS(MIZ & - T, m/z253.09272 [M-H] (caled. for C1aH1504,

235.09703) D FA A L E— 2 2R LIZZEED. 2 TFRE CisHis04 ERE L 72 (Fig.
25), IR A7 M)V & D, 2500~3500 cn LIZHEJA WIRIRE— 7 BRI N2 &L D, K
BREDHFENRB N, TS5 1721 eV IZRINE =7 RSN I &0, 2 OFF
TENVRME X 1172 (Fig. 26). #%F NMR ©OF— ¥ N 5165% 113 methyl 4-hydroxy-3-
(3-methylbutanoyl)benzoate Td % & [AlE L7z (Fig. 27~31). Z DILEWE 2° 60 & 3 LR
N_EFEETHDIAFNIYRAR—FOBRILEEL TERESNTHD. RAN S OB
SGRIAPID TTH o7z, 207 Ml THilBEERREZTONTW R, EHZaho 7.

22)

4»

OCH,
methyl 4-hydroxy-3-(3-methylbutanoyl)benzoate

Table 2. Chemical shifts values of 4 in CD3;0D.

Position 'H Be
d (multiplicity, J in Hz) )

1 122.2

2 8.53(d,2.1) 133.8

3 - 120.6

4 - 167.1

5 7.00(d, 8.9) 119.5

6 8.09(dd, 8.9,2.1) 137.8
- 207.9

2’ 2.97(d,6.7) 48.1

3 2.27(m) 26.4

4 1.02(d, 6.4)° 229
3°-CH; 1.02(d, 6.4)° 229
1-CO - 167.4
-OCH; 3.90(3H,s) 527
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Fig. 26 IR spectrum of 4.
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Fig. 28 DEPT spectrum of 4 (in CD3OD).
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Fig.29 H-H COSY spectrum of 4 (in CD30D).
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Fig. 31 HMBC spectrum of 4 (in CD;0D).



2-2-5 L&t 5 ORGERE

L&Y 513 1 H RN 1BC-NMR AR b, BEC. AFREBIZBWTYY T
RIREZIE A RN 6 B X N T W5 2-chloro-1,3-dimethoxy-5-methylbenzene & [FlE L 7=
(Fig. 32). 29 Z DALEWINE Bacillus subtilis [ X S EIEMGETEENH 2 Z EAHE X
T3, 23

2-chloro-1,3-dimethoxy-5-methylbenzene

[ 1-0CH,
3-OCH,;
|| g s-CH
| &
solhvent J I
emvese—— [ . ek — —
T e e L A e e e S L AN e e e R PR
] 1-OCH;
% 3-OCH,
6O
solvent
5-CH,
2
pm—— - —

Fig. 32 'H and 3C-NMR spectra of 5 (in CDCls).
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2-2-6 L&Y 6 DREEYE

L&Y 613 H XU 13C-NMR A7 b6, BT, YT F rBERKEEA BN S
Hiflif X 1T % methyl 4-chloro-3,5-dimethoxybenzoate & [AlE L 7z (Fig. 33). 20 Z D{LH

YNBSS EMIETED RG> 7=,
OCHj

Cl
methyl 4-chloro-3,5-dimethoxybenzoate

" 3.0CH,
5-OCH,

OCH,

- — =
|
I

- ?—
—_—

L

solvent OCH;

|||

— s - e % * . ———r— - T ———
B o [

EPs

Fig. 33 'H and 13C-NMR spectra of 6 (in CDCls).
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2-2-7 (L&Y 7 ORERE

L&Y 7% H KO BC-NMR ZAXR%7 ML s, BT, ARRICBVTYIT 5 5
R EE AWM 5 Bl X 21T W5 4-chloro-3,5-dimethoxybenzaldehyde & [AlE L 7= (Fig.
34), 2ZDALEMIE RS XNTHB Y., B subtilis, Saccharomyces cerevisiae, Verticillium
dahlia, Aspergillus niger \Z %9 % HHHMEIEENHRET TN TN S, 2329

CHO

4-chloro-3,5-dimethoxybenzaldehyde

[ 3-oCH,
3-OCH,
[ >
| 2
| 6 }
I-CHO ‘
sobhvent
T[T T [T R
| v |
=1
L r
— | 3-0CH,
5-OCH,
g solvent
1-CHO [ 3

Fig. 3¢ 1H and 3C-NMR spectra of 7 (in CDCls).
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2-2-8 L&Y 8 DHEKERE

&% 8 13, HRESIMS(H)IZH W T m/z 379.13422 [M+Na]” (caled for Ci7H4NaOs,
379.13689) DA F =2 &R L2 ELD., BTFR%E CyHp05 ERE L 72 (Fig. 35),
IR 27 MUIZBWT, 1644 cm LIZHIVARF 23, 3396 cm 1 IZ/KEREL 2 7RIZ 9 2 RN &2
— 27 WX 1 7= (Fig. 36). H-NMR DA77 MUZE D, H288.54, 1H, d, & 1.8).
H5(56.97, 1H, d, &~ 8.8 Hz). H6(58.14, 1H, dd, = 8.8, 2.0 H2)IZ > 7/ FIL @B N /-
ZEIZED, 1,24 BBV OEENTRB I NE(Fig. 37).

1BC-NMR KX DEPT AR MUVZE D, AFIM 2D AFL 2N D AFNT D,
AFIRFEN 5 DTH B Z EMN5rh - 7= (Fig. 38).

COSY 27 bV &b, H2"—H3”, H3"—H3"-Me IZHBEVHR ENZDT, 1V TF)
HOEFENRB X N7z (Fig. 39).

HMBC 27 MLizk b, H2’—C1, C2, C1”; H3"—C1”"D#BY, H1I'—C4, C2, C3; HY’
—(C3; H3—C1’, C2, C5; H4—C5; H5'—C3, C4 DHiBE. H2, H5, H6—~C1-COOH D
NHERZINZOT, 3EBRAN T OBEHETRTERE L (Fig. 41).

E 5T/ NMR OFREN S, LG 8 DFEHMEZ
3-(3-methylbutanoyl)-4-((2,3,4,5-tetrahydroxypentyloxy)benzoic acid ERE L7z, #&
BEFITICEL T, I ABE2RET 577201, (L&Y% pbromobenzoate L L. #%
b ZilA TN S,

COOH
3-(3-methylbutanoyl)-4-((2,3,4,5-tetrahydroxypentyl)oxy)benzoic acid
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Fig. 36 IR spectrum of 8.
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’ 6 \
‘(1HdJ'18Hz}/ 1 o
e (1H, d, J=8.8 Hz) ' 5
“ v 5 / 5 3 l
2 ik .
TS [ sotvent | R S N .
T ——P"'Il--r—"“‘g T d T Iy - =R
2
g solvent
3"-Me
COOH solvent o ah
: y [ Hﬂll%’" | 7
. - < [ B A — el
. 200 s 1o ' 135 ' 160 Y ’I_‘" Y 5o s e
Fig. 37 'H and 3C-NMR spectra of 8 (in CDCls/ CD3:0D=1:1).
i l
\[ solvent 3”-Me
'C‘}!U” solv nt | 2" ’
// = 2
ag 1l 40 31le1 = [ 1
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Fig. 38 DEPT spectrum of 8 (in CDCls/ CD30D=1:1).
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2-2-9 L&YW 9 DHEERE

L& 913, HRESIMSH)IZHB W T m/z 379.13456 [M+Na]” (caled for C;7H,4NaOs,
379.1368NDFA1 A > =2 R LI EX D, B FRE C7Hu03 ERE L 7= (Fig. 42),
IR AXZ MUIZBWT, 1639 e IZ IV ARF T3, 3439 em 1 ITKIE AL 2R 9 2 IRV &2
— 7 DR X N 7= (Fig. 43). TH-NMR O AR MUZE D, H2(58.54, 1H, d, & 1.8).
H5(56.97, 1H, d, &~ 8.9 Hz). H6(58.13, 1H, dd, &~ 8.9, 2.1 Ha)IZ > 7 IV Bl N /-
ZEIZED. 1,24 BHBR Y D OFENRE S Nz (Fig. 44).

BC-NMR KX DEPT AT MUVIZE D AFIVR 2D AFL 2N D AFNT D,
A IRFINE DTH D Z ENph - 7= (Fig. 45).

COSY 2”7 Mlizk D, H2>—H3". H3"—H3"-Me I(CHENHERINZDOT, 1V 7
FIVEDELENRE S Nz (Fig. 46).

HMBC 2% RLiZ& D, H2"—C1”, C3”, C3"-Me O, HI'—C4, C2’; H2—C1, C4%
H3'—C4, C5; H4—C3; Hy—C3, C4DABE. H2, H6—C1-COOH DB MR I iz T
LD, SEBRANE 0L TOREREZIRE L (Fig. 48),

I HICEMENMR OFEREN S, (LB IIIMEEM8 DT AT LAY —TH 5 I EAUR
BN, ZO V% 3-(3-methylbutanoyl)-4-((2,3,4,5-tetrahydroxypentyl)oxy)benzoic
acid EIREL -,

FEREGARITICHE L €. ARG R RET 272D, L&Y% pbromobenzoate 1t
L. fEfltzidaTnsg,

COOH
3-(3-methylbutanoyl)-4-((2,3,4,5-tetrahydroxypentyl)oxy)benzoic acid
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Fig. 43 IR spectrum of 9.
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Fig. 44 'H and '3C-NMR spectra of 9 (in CDCls/ CD3sOD=1:1).
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Fig. 45 DEPT spectrum of 9 (in CDCls/ CD3sOD=1:1).
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Fig. 47 HMQC spectrum of 9 (in CDCls/ CD30D=1:1).
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2-2-10 L& 10 DEERE

{t&% 10 13. HRESIMS(H)IZHB T m/z 295.18584 [M+Na]" (caled for C sHpgNaO,,
295.18853) D FA A E—UERLIEZELD., 7 FHRZE CsHuO4 ERE L 7= (Fig. 49),
IR AXZ BIVIZBNT, 3358, 3475 e IZKEEH: & R T 2 T Y — 7 2381l X 11 /- (Fig.
50).

BC-NMR KT DEPT AR RUZE D AFIRAD AFL 2B 4D. AFH 4D,
AIRFEIN 3 DTH D Z LW MR S 7= (Fig. 52).

HMBC A% MLIZL D, H1—C3, C8, C8a; H3—C4, C4a; H4—C8a; H7—C8, C4a,
C8a; H8—C7, C8a; H4a—C8a DHBNHER SN/ LICKD, T ROFT7H L DOF
¥ANRE L 7z (Fig. 55). & 512, H1-CH:0H—C2, C8a; H2-Me—C2; H5-Me(8x 0.74)—C7,
C4a, C5-Me (8¢ 28.7); H5-Me(81 0.92)—C7, C4a, C5-Me(Sc 16.3); H8a-Me—C8a, C4a IZ#
BRI NAZDOT, TEROFT7H L O ERICHET SEMREZIE L & (Fig. 55).

VARG DIRE D=, NOE Z#lE Lz, NOE ZZX XY ML &D, H1—H2-Me; H3—
H2-Me; H4—H8a-Me; H6—H5-Me(8u 0.92), H8, H4a; H4a—H1, H3, H6,H5-Me(8u
0.92); 1-CH:OH—HS8; H2-Me—H3; H5-Me (8u 0.74)—>H4, H7, H8a-Me; H5-Me (81 0.92)
—H6 IZHHBI A HERE S 7= (Fig. 56). & - T. L&Y 10 D% (15%2R%35%65%8a59-1-
(hydroxymethyl)-2,5,5,8a-tetramethyldecahydronaphthalene-2,3,6-triol Z#E L7z, F
7o, FEEEREMATICH L. M ARBEZRE T B720IZ, pbromobenzoate L L. 5
fbZRAH TN B,

HO

.
v
Z,
”
',
Z
e

(1S,2R,3S5,6S8,8aS)-1-(hydroxymethyl)-2,5,5,8a-tetramethyldecahydronaphthalene-2,3,6-triol
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400
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Fig. 49 HRESIMS(+) spectrum of 10.
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Fig. 50 IR spectrum of 10.
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e
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N S VBN LS Al [\t (SRS M B R B (R | A JER e GRS, BN (RN R PR CIIEE T i - T
4.0 35 a0 25 2.0 1.5 LR

solvent

Fig. 51 'H and 3C-NMR spectra of 10 (in CD30D).
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Fig. 52 DEPT spectrum of 10 (in CD30D).
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Fig. 56 NOE correlations of 10

Table 3. Chemical shifts values of 8-10 in CDCl;

E 9 10
Position 'H Be Position 'H e Position 'H e
& (multiplicity. J in Hz) 8 & (multiplicity, / in Hz) & & (multiplicity. ./ in Hz) 8
{ 1216 1 119.9 113 (m) 554
2 8.54 (d, 1.8) 133.6 2 8.54 (d, 1.8) 1335 2 76.4
3 1198 3 1216 3 3.44 (1, 2.8) 76.1
4 166.8 4 166.6 4 1,94 (ddd. 2.3,256,109) 267
s 6.97 (d, 8.8) 119.0 5 6.97(d, 8.9) 119.1 4a 1.33 (dd, 1.8, 11.2) 46.7
6 814 (dd, 2.0,8.7) 1376 6 813 (dd, 2.1.89) 1376 5 9.5
1-COOH 166.6 I-COOH  6.88(5) 166.6 6 314 (dd, 4.6, 7.0) 79.7
I 441 (dd. 6.1,6.4) 677 441 (m) 672 7 1.64 (ddd, 3.5.9.8,11.9) 392
z 399 (L6.1) 70.2 2 421 (ddd. 1.8.2.1,34)  69.0 8 1.84 (m) 279
5 3.62 (ddd. 1.5, 1.8.6.7) 716 3 3.58 (dd, 1.8.6.1) 718 8a 300
3.92(dd, 2.7,8.9)
4 3.93 (1, 6.0) 709 q 371 (m) 72.1 1-CH,OH 599
3.80 (dd, 3.5,8.1)
3,79 (dd, 3.7.7.3)
5 367 (dd, 18,5.8) 64.4 5 644 2Me 127 (s) 275
31,66 (dd. 5.5,5.5)

" 207.5 g 2075 5-Me 0.92 (s) 287
2 293(d, 6.7) 476 2 293(d, 6.7) 476 5-Me 0.74 (s) 16.3
< 2.27(m, 6.7) 259 £ 2.26 (m, 6.7) 259 8a-Me 1.05 (s) 169
I-Me 1.00 (d, 6.7) 229 3" Me 1.00 (d. 6.7) 229
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I3 HELEMOESRIIDOVTOER

EHEOBRBMILTICRTEOIRDDOTH ., ar KIKHEYZERT 5 Fig. 57).
26)

ARRICBWT. BHEEL bW O ERRIZ DV TR L WIHFE 21T > TWiaWeED, &+
WRZ LEERTERWLWY, SEEELALEYMH YT ¥ HkO RIRBENTDH
D. THALEWITS F IMBRRAND VR E W R E A TR NESG L
TEREINEZEDBDOTHBEEZENS,

Gl w . . r3
YCOSIdeS o Pentose GlucoIe (C6) -3~ Polysaccharides

Tetrose
Triose

\_____//
Shikimate (C7) «)——_—_—/
/ \ Aromatic

Amino Acids Meatabolites .
(Beauvericin) (Strobiturins) [
i — ine (C5
Polyketides (nC2) Alanine (C3) ~e——— Pyruvats {C3) Valine (C5)

(Merulinic Acid) : co
2
Co, co,

Polyacetylenes Malonate (C3) <—~T Acetate (C2) ————» Mevalonate (C8)
(Penlophorin)
CcO, is
! opentyl
Falty Acids (nC2} Pyrophosphate (C5)
(Linoleic Acid)
/ Aspartic Acid (C4N) . TCA Cycla
Metabolites Oxaloacetale (C4) Citrate (C6) Terpenes
(Filobolatic Acid) (Mudir)
co Steroides (nC5)
2 (Favolon)
ry Oxoglutarale
Metabolites (C8)
(Tyrormycin)
Giutamic Acid (C5)

Fig. 57 Glucose metabolism in fungi. 20
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e, YT TBREEREROAEY 5-713. HFRESHTH O, KEHKEN, HE
L&, TRANEDREN S BB R BRI N TN S, MBRIKRIEKEFERICND T > 25k
N5 Kbz T 5BRIINDNVAF ¥V —EERBFENTHD, yoo)LtF
% —+t(Chloroperoxidase: CPO)WEH S MBH BN TS, ZO—HOBERIZIZ, NFPY
LBHLLIETO MANHBREEL L TEEND, NFPULEETOENNAF5 -,
1&EEFAD Ascophyllum nodosum THD THRI Nz, BERITHER(E, REBNMKIEZ Al
THERNRESLT T LRENI TU Y BRETREENT NS, 2930 ZN5D0AEYICH
WT, NBRVFFST—ERNOT AL RRAEY DEGRICEG L TNWD Z &85
MEIED TV, NONJLFF I —BIdkk 4 REYEN SRR THD 2, 5FE, BA
F /) A THB Agrocybe aegerita TH N T HRLOBRDFERLE N, ZOMHRVARSNZ
LA, HE BRE UVREOMMKISEMETS I ENHLSNER> T, BOZDD,
AHROMAMEITH DY T F7ITH CPOBEEL. EELEY 5T NERI N &
Eiohs,
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FAM AKX ESMRFERHIE AR O B R E R

Bon 10EOEAEWIT DWW T/MIKZ b L ZFHEMIGEMNHITEERBROFM 2175 7,
BRI T A pR R R R Rk Neuro2a I L. /NEFEA N LV AFEEYWETH S YA
AT ERIZY T HINFE (TG DWRMIZE B/MaEA b L AT X 2830 5 D5k
EEH ZHME T 5 AL TITo 2.

INKENTIE, < DIRY X7 ERRWY NV ENESREINTED., EERIN
5IN5H 7 EEHE/MIAE ETERI N, MIEAET MY a2 REEEHEHEO
Bfiz2F, ELL 74— T4 27 ENEOBICINIERNETESND, VAT
P ZONTYIYREEY DN EREOGRERET S I ET, MaEA LA
BHETD, WFE, MMERTHENICBWTRAOAN T LABETH D IV T A
ENBAENS BT ZETHIL ST LAOEEEICRESHFELTNS, LT LRH
DOEFIIREY DNV EEREWA T, MREMRERICE T 2 HEMIEIED A N =X L &
LTHEHSNTWS, ZLT. ABNEKTHL2HAEHRTT. JIVIIDEBRIBENRTHS
NMDA Z&R> AMPA ZAKIGRE OBEEZE I § 2 & TRV D L Zi#
FICHASE, MREEZBIEEIL. ZEOHREMREBOREA NI LEBERLT
WBZEBHENTNS, 30Z DML T LADOEEEDOEND, /NMAEA ML AZERET S
ENDRENZINT NS, 37305 T2 H)ILF NI/MIEAN D Cazt ATPase FHEFITH D,
INBARR D Cazt ZREB S ® 5 Z & T, MlENOAN I LAOEFEEZBEL. /DM b
VAZFEBT D, 39

EHRBERIIOVWTLEY 2 R 3 ICDWTIR IEMESHER TE R N L&Y 1.
A~TIZDONWTIIAER/MMIUAZ b L ZHEMSEMHITE D #E = Nz (Fig. 58). X7z,
L&Y 8~10 KDOWTIIAEARERZZ A NN > 72, REFFICHD T ENHERT
& /= (Fig. 59).

BROBRELT, YT FERENSHBELIZALEY 183 1TBWT, L&MW1 D
AIEEDHRSINTZORABEOIN I F U BOGHENRESEEL TNELEATNS,
FRAT 7 FINE) DRED) CIEENRABREDOK TEZMH L THha ZENFsNTY
%, 0FE, 051 FF—Y CPROW. SAT77FII)tY D) VIEEPR
SARIERGEEIC &> TR L a3 Z &b o TH Y 4, PKC OIEMLA RN SEZ H
HET2ENIWMEDRENTND, DRPFEETIE, YIT I X 0/NMUER N L AFHE
MR SR #14E T dH 5 dilinoleoyl-phosphatidylethanolamine (DLPE)Z R L TH D, Z
DALEYNE 2 DOREEMIEBN 57250 VIEETH S, TOEMHEFIL PKC DFRAT 7
FII Y > H D WA BRI EE R &8I DLPE 2369 %5 Z & T, PKC G b s
/D EARBI Nz, 2D ZUTK D FRERIRRICE T B /M EA A b L A BRI
CHEE ORMERENOHE D 1 DOWETH 2 T LB S NIz, L EY 1 OIEIREE
BIREIEE CTH BNV IF B TH DM, NIV F UBRIT/MAUKIEIZEFIET 5 elonagase
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Loz 4 EOMRICK S EFBEEHKINICE D, MEHEREICAREINS, 02
DOMEHEHREIZY 8., 3L A5F0-EEICRDAEND EEZ 5NTNS, W27
T, L&Y 1 O/AREZ b L ZFEMBSENEEEL. CEMOET B0V F Bk
EEERICERINZ0E, U EEICIRVAEN, Z0OU VIEEMN PKC ZiEMHELT 3
D TERWNEEZ Tz, LU, ESHEFIETEO/ OV I F > BIIEER & O O BRlia
WBWTMIKA N L Z2FE L., fIlRO7RR—2A2BERITIEN. BEOWIS
THRESN TS, I 5T, /UL F U EIBRIFIC B W TEBRIC/NIAN D Caz & B
SEDIEMEHEINTNS /20 640, RFFETHE L (LAY 1 OEHBF IR Bk
RNBDTHD., GBI SBRIMENMLETH S,

VT8 rRERD S BB L 72L& 4~10 1I2DWT, 2 TOILEMORENER D
ORI X AIEHMHBE O B TE RN, L L., LEY 4~T7 ZBEKENICE B/
FaRA b L 2B SIS HENE M 2R L7 DIH U, (L&Y 8~10 i3REMERICH B &0
DMRICIEF>TLES DR, B2 TINVBENFEL TWBEEXT, LAY 4~T713.
10 pg/ml DHEED & &, ENEFNOBEN 42 uM, 54 uM, 16 pM, 50 uM TH D DIZxtL .
EE%) 8~10 iFZNZFN. 28 uM, 28 uM, 36 uM ERIBETH S, FDH. (LAY 8~
10 3T 5 IXmRETHRNTIUL, ARRAREEEIHATELZOTIERWNERE LT,
X ALBYOREY IV OEINBEE —BICUTHRRL., hERHTs LI,
T OERBIF ORI ELT S BN D 5,

b, YT rDE 585 /MNakZ b L A FEERREFEMHITE S O BB RN L.
o, YT T BEKOBAHFIAOREMR 2 BN Z ST Lz,
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Fig. 58 Protective effects of 1 and 4-7 on ER stress-induced cell death.

Neuro2a cells were incubated with various concentrations of compounds 1 and 4 -7 in the presence of 0.5 mg/ml of
tunicamycin or 20 nM thapsigargin for 24 h after treatment. Data are the mean £ S. E. of two cultures (*p<0.05,

**n<0.01 vs control).
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Fig. 59 Protective effects of 8-10 on ER stress-induced cell death.
Neuro2a cells were incubated with various concentrations of compounds 8-10 in the presence of 0.5 mg/ml of
tunicamycin or 20 nM thapsigargin for 24 h after treatment. Data are the mean + S. E. of two cultures (*p<0.05,

**p<(.01 vs control).
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3w FKBRH

H1H BAER

A THA L BEEIILL T OB THS.

NMR:

MS:

IR:

HPLC:

JMN-EX-270 FT NMR Spectrometer (JEOL)

Lambda 500 FT NMR Spectrometer (JEOL)

MS-DX320 (JEOL)

JMS-DX320HF (JEOL)

JMS-T100LP (JEOL)

A-102 Diffraction Grating Infrared Spectrometer (JASCO)

Pump: PU-2089 Plus Quaternary Gradient Pump (JASCO)

PU-2080 Plus Intelligent HPLC Pump (JASCO)
L-2130(HITACHI)

Detector: UV-2075 Plus Intelligent UV/VIS Detector (JASCO)
875-UV Intelligent UV/VIS Detector (JASCO)
diode Array Detector L-2455(HITACHI)

Recorder: 807-IT Integrator (JASCO)

Automatic sampler: AS-2055 Plus Intelligent Sampler (JASCO)

Software: Chromatography Data Station ChromNAV (JASCO)

ELITE(HITACHI)

Interface: LC-Netll/ADC (JASCO)
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Eofli YT EROBEENEYE OB
3-2'1 VYRT I TEERVBEEREK

EMNF/ AT EAREEERRIEN S/ INZYIT YT RONFOREKZ H I,
BERIR &3, TRANERE, HRARBMONEHIN, A= 7L —ThFEEKT
H%., BIKOEMBEMIIEE T FROBN<TA50g). REMELTEKGB5g). I—27
Z2@6g. WELTHT10g). EHERQERWN, KSEHR62%E L7,

3-2-2 FEEHENBOBEEMEYE O BLBE

BEDYT 285 FEKA.0kg % 8% LY J—)b. 7t b > THHEBIEER L. CHCLs.
EtOAc. KTIEAHIHZTT> 2. 2055 CHCls AVAT (186.30% > U hT NS LD T
Fwaav kg5 7 ¢ —(silica gel 60N, 900 g, ¢ 7x50 cm) 2t L .CHCls, CHCly/ 7
b >=9:1,7:3, CHCls/ MeOH=9:1, 7:3, 1:1, 3:7, MeOH % 2 L. TIEXREH L. YA-Cl-1~16
DB 2RIz, 2D DB YA-Cl-4(2.5 g) % ODS HEN T A (ULTRA PACK, ¢ 50X 300 mm)
% 7z MPLC(99% MeOH, UV=260 nm, 6ml/min) TS S ICH® L7z, ZDE4 %
HPLC(@Wakopak, ¢ 4.6 X250 mm, 98% MeOH, UV=260 nm, @Grand Pak, ¢ 4.6 X 250
mm, 95% MeOH, UV=260 nm,@CAPCELL PAK AQ, ¢ 4.6 X250 mm, 95% MeOH,
UV=260 nm)IZJERHEL T, LAY 1 ZHHL /-,

BRIZBES TV T Z T TEE (1.9kg) AT 2T 4 mHE (R 7L0). BiEET
FIVT 3 [ (G5 7.3 D &IT- k. BIEEHEE. AFH B, BBRIFIVEZEZ, A
FHUE 803 9ET7IvaiTsr0Y T T T ¢ —(silica gel 60N, 1.6 kg, ¢7X50
em)iTHE L AFH /72 s 2=95:5,9:1, 8:2, 1:1, 7t k>, EtOH, 80% EtOH (% 2~5L)
TIEREH 217V, ya2-he-1~17 DM 53 257/~ ya2-he'9 (977.6 mgZ S BT 75y a
A5 L0 NT 57T 4 —(silica gel 60N, 900 g, $7X50 c)IZHEL, AFH /7t k>
=95:5, 9:1, 7:3, 1:1, acetone, EtOH (% 1~2 L) CIEREH 21T\, ya2-he9-A~1 D 9 DD
TJ7o0 2 arERlk. 55N ya2-he9-G (30.4 mg)E ODS 515 L (Develosil
C30-UG-5 ¢30X 250 mm, 99% MeOH) % H\ /= HPLC IZ#t L. (L& 2(0.8 mg) K ME&
% 3(1.5 mg) 2 1E7-,

3-2-3 BRENER IR DBRREE Y o Bipt
YT H TBEREKQ.T kg) 2 85%EtOH. 7 & b > THIIEBHTEEHKL. NFH .

BITF ). KTRMLZ1T 57z,
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IDISBAFHURE 99T UNTFINNATLT Ty arnax T 57 4 —(silica
gel 60N, 1.6 kg, ¢ 7x50 cm) IZftL. ~AFH >/ 7 F2=955, 91,73, 11, 7k,
MeOH % 2 L TIEXREEH L. Sya-he-1/5~175/200 OE 5321572, D55 Sya-he-17/29
% ODS sep-Pak iZfit L. MeOH T L7z, EHEHZ C30 71 5 L(Wakopak navi $30
X 250 mm, MeOH)Z fi\WT HPLC IZfft L. {b&# 4 2157, ¥ T, Sya-he-30/55 %
UHTINHST LT Ty arzax b5 7 1 —(silica gel 60N, 1.6 kg, ¢ 7x50 cm) 1ZHEL .
CH:Clz, CH2Cle/ 72 k>=9:1,7:3,1:1, 7t >, MeOH % 2L TIEXRHBEHL. 750 3
> 1~131ICE L. L&Y 5(908.4 mg) &2 57z, S BIT, 7503325 % 0ODS sep-Pak
IZHE L. 80%MeOH TIEH L7z, W& ZE C30 15 L(Develosil C30 UG-5 $30X 250
mm, 80%MeOH)Z FIWVWT HPLC It L. {b&% 1 KT 6 8.4 mg &1 E/. L&MW 1134
WCHEELZHD AR TINE 16.7 mg 157z, & 512, Sya-he-56/71 2 U AT IV T I
75w 3270% b5 7 ¢ —(silica gel 60N, 1.6 kg, ¢ 7x50 cm) [T L, ANFH /7
k>=95:5,9:1,7:3,1:1,2:8, 7z b >, MeOH % 2 L TIRRIEH L. 7502 a2 1~9 IZ/MH
U7, 752332 4 % Silica sep-Pak ICfit L. CHCLs TR L7z, KB ZNEE L 5
L(Develosil 60, $30X 250 mm, CHCls)Z YT, HPLCIZHEL., 752723 > 1~17T1Z57
Bl BoNETI503 3> 4%235120DS sep-Pak IZ#L. 90%MeOH T L7z,
FEWEE % C30 H1 5 L(Develosil C30 UG-5 $30 X250 mm, 90%MeOH) Z i\ THPLC IZ
L. L& 7 (3.0 mg) 57,

B TFIVE(19.6 92 U NTINHI LT Tv a7 TS5 T 1 —(silica gel 60N,
1.6 kg, ¢ 7x50 cm) 12U, AFH 2/ 7 F>=812,7:3,614,46,7 >, MeOH % 2L T
EREE L, 7527332 1~4 B Lz, 79073a> 11 &35 URT VT A
75w arav b5 7 4 —(silica gel 60N, 0.8 kg, ¢ 4x60 cm)IZft L. CH:Cly/
MeOH=99:1,95:5,9:1,7:3,6:4,1:1, EtOH TIEXME L. 15 757 3 > (11-1~15) & 57z,
7572733 11-9 % ODS sep-Pak i2 it L. 60%MeOH, MeOH TJEX# i L 72, 60%MeOH
WA GRZ C30 515 L(Develosil C30 UG-5 $30 X250 mm, 60%MeOH) Z H\» T HPLC i<
LU LAY 8 (12.1 mg) kX 9(17.5 mg) 2%/, 7 T2 a2 11-10 Z CHzCl: XU MeOH
TN LIEE A, REBEORESRICMN. AEHRELEY 10(3.6 mg) & L TH,
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H3H /MEKZ L FE R IFENHITE AR

INEEA DLV AERTFIVERDYZARA S (TM  BHESREE)BL NS S H L%
TG : /MERRNFIV T KRB 2 I THEE R (Neuro2a) i34 4 2 MRaE M O #1415
REZRNIz,

N AR AIR Neuro2a % 5,000 cell/well DT 24 Fefiks U7, 1%
. 10% 4 RIBMIEFBS)B L OWIEMEE L TR= ) > 100 units/ml EZ R T R
22 100ug/ml ZHRMU IRy TIHEEA — 7 )V EE#O-MEM ZEH L, 5 37C.,
CO2 IREE 5% DG TIT> /2. 24 FERIES#%, FBS 28 /W LI/ Nad 2 kL 2
TFIVERD 05 ug/ml DY ZHTA L2 EL 10 aM & TS HILES E 0.1, 1, 10 ug/ml
DY > TIEMA T TE 512 24 BB EZ21T- 7=,

B, 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2 H-tetrazolium bromide (MTT)5: 17
£ DM DE BT E1T - 7z, B2 250 ug/ml @ MTT 2 & EIMED b ilksnc s
U, T5IT 2 BRMEEETV, RS ILE (20% (wiv) SDS, 50% V) AF LRIV LT
I RAKEHR) 25t S FERM L TRSZ2EIE L2, #illE R ok, <107
L—=hU—=F—I2& D 570 nm OBFEREZITD I & TEMABOERTMEFT- 7=, 19
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BLE

F /0. FOREBEICHEWT, BREREOZEREEVSEIENFERTHEOT
REERRT D2 ERH5Fig. 1). WATREREEINTWASF/ JOFEDRKEEL T,

o ETRICBUTSREEMEOAEIE

o MUREMEDARMIE

o HAABORBICBITHKED

o BRWIEIEH LAIICBT B

o AEEHRBOBKARRICK KB AEE

o ERFOEPREE DOAHEIE
RENEITFENS, 50 A FTICBNTIETANARES> T, FEEOBREEVEZ S
ZEWGM-> TS, 5D

Bald. DORKPIFLTRESNAOHENEEG L TS ENSIEZDOBE, ¥ /0%
WIS HHE W TERBEYEOHEERRE LTI Tk, £k, TOXIBYEID, T
EEREOBBRAORERDDOTIREVNEEZ, TOFEEYMHORRZITOIILEL
2o F/ AOTEREREEDEICOVTIERAIREN TN DA 28, EARF/ 3T
bAMRIEYEIZR DM - TV,

WEMEIE LT, BEMICABICR SN T I ADERN, ZOF/ 205 OEEY
O H§EZE B R L z(Fig. 1B).

(B)

- R I

%
%f?ﬁﬁ

~
N RRCE R J_._ sna(l BE WR )

______ V(b &

/ itk
e %}g:;&mﬁa %(

— b LB

Fig. 1 (A) Lifecycle of mushroom 4 and (B) Deformed mushroom of Zyophllum

decastes.
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H2E KW
BI1H ARTEREFEEERBROML

BNz, ¥/ ANBHOTREEZBRTINEIDOERAEEKLLE, ¥/ 3%%
BEL NN TFEEEZERSES ZEEBMETIERN, £ZT, ALBREBINTWSTF
ACOREK (FEEERLTHWAHD) ZANVWT. YTV ETvE1T5I & &L EFig.
2A), BKZEHWNUE, BEICTERZBREIEEIENTELEEZ . ZORKRICHE
NF T ASHBETHAIAFY VB, BRI FIVE. A5/ —IVE. KBZ#EFLEZE
A, NFYUBICTHERT B TE KL HR =N/ (Fig. 2B).

Fig. 2 (A) The cultivation beds of Hypsizygus marmoreus and (B) deformed fruiting

body of H. marmoreus by treatment with hexane layer.

MERMEZHERET D010, BEERZTOLEIA, FEREBA POV ZZHELET
DEEICBVWTHBOFEEBNBR LIz, ZOFRREL T, BRESVHRBRTHS I L&,
RIE - WEOEENEL WEWS ZENB TNk, £I T, YO 7IHICRETE. R
B - IR - EOEENLLTVEBR TREERRZITOIZ L ELE.

Linl, T THERBENEE . Y 7IVBOEASE, BETHAEKROKHHEZ
Lz, BISGFHOWBRENKEI /2> TLE o/, £I T BREMTF / IDVBRL
TV, T/ FYTOERRERANWETFE TERERERZHAT.
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W2 FENY T AT HRBREMEY R OB

HEDFWNG 7L AT EKE 8% LY /—I). 7 kTR E, 2EO—h%
ANT, AFHHE, CHCL 8. EfETFIVE. Ay /-8, KEgzE/(Fig. 3). &%
OHERBENIAFH U ERZEHE O N T 7 0 -1 LUALEY 1 KD 2 21572 (Fig. 4).

Deformed fruiting bodies of Lyophylium decastes [14.1 kg]
extracted with 85% EtOH

conc. under reduced pressure
extracted with acetone
conc. under reduced pressure
extracted with hexane
hexane layer Aqueous layer
[206g]
extracted with CH,Cl,

CHLCHL, layer Aqueous layer
fd2¢
extracted with EtOAc

EtOAc layer Aqueous layer
extracted with MeOH

MeOH layer Aqueous layer

Fig. 3 Extraction of hexane layer of the fresh fruiting bodies of Lyophllum decastes.

hexane layer
{206¢]

Silica gel coulumn (silica gel 60N)
hexane
hexane/ EtQAc= 9:1,7:3, 1:1, 0:10
EtOA/ acetone= 8.2, 1:1

MeOH

—

1 7 8 13
371.0 my
! el silica sep- Pak
ODS sep- Pak CHCl,
MeOH CHCL/MeOH=9:1, 1:1
[160.2 mg] (CHCl)  (90%CHCL)  (S0%CHCly)
s  EIPLC C30 coulumn (58,6 me]
(Wakopak C30) s silica sep- Pak
85% MeOH CHCI,

I l CHCI/MeOH=95:5, 9:1, 1:1
MeOH

- 11

pusssman silica sep- Pak
P 2 8

]
CHClyMeOH=1:1 (622 me]
ODS sep- Pak
absorption non-absorption Sieon
[24.7 mg)
i -absorpti
HPLC silica coulumn sbsorption “0?22.7 mg]on
E:DI-leglom 60) HPLC ODS coulumn
3 (CAPCELL PAK AQ)
50%MeOH
1 9 12
ODS sep- Pak 1 8
MeOH compound 1
[17.4mg]

absorption non-absorption

{115 mg}
HPLC €30 coulumn
(Develosil C30-UG-5)
70%MeOH

T

0
compound 2
(3.7 mg]

Fig. 4 Chromatographic fractionation of hexane layer of the fresh fruiting bodies of

L. decastes.
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E3H ALEYMORERIT
2-3-1 L&MW 1 OREERHT

L& 113 ESIMSCOARY RV s, T & 214 Eraniz(Fig. 5. X7z, IR AN
7 MIVE D 3160 em ! ICIX E— 7 SR S Nz T &0 6 KEEEDFENRR S N7z (Fig.
6). 1BC-NMR KU DEPT AX%Z RVE O, AFIN1ID, AFLIBR1D, AFN3
D, AIREN 5 DO TH D EnBEN~(Fig. 8). SHIT. TOMD NMR F—4 X0, 7
EFLOBBRERLTVWASZ EMNRBENZH, 1 KRV 2 X6D NMR T—5 5 O
ERATARBE TH - 220, BEREICRESAMN >, LML, NMROTF—FR57t
FLOBBREAET DI ENRBENS,
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g IMCH)
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Fig. 5 ESIMS () spectrum of 1
- - S — - . -
. II
|
lll'ilv— !
| |
|
Im;—
=l r 2
mll—
- |
= |
i : '
!. 3160 cm™! i
m!_. n i = ey E — L - B TII
000 ‘om 1400

Waesrrambericn = 11

Fig. 6 IR spectrum of 1.
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Fig. 7 'H and 13C-NMR spectrum of 1 (in CD30D).

F T T T T T | ! T T T
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PPM

Fig. 8 DEPT spectrum of 1 (in CD30D).
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Fig. 10 HMQC spectrum of 1 (in CDsOD).
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Fig. 11 HMBC spectrum of 1 (in CDsOD).



2-3-2 (LAY 2 OREERHT

b& 2 13 1H &7\ BC-NMR A7 MLins, (F)-deca-2-en-4,6,8-triyn-1-0l TH S &
RE L7=(Fig. 12), ZOLRWNE. A2V IF 7, FAFII) VAV, IFXTATENS
PR AT a0 S Ml BN TWALAWTH o 7z, 5659 Z DAL EWIE Pratylenchus
coffeae (oM E BAHGHRIENEEEL TN, 6 P coffeae 34 ZEIFIF T L Fa
e, ANUBICAL AT HEREORETH D, ¥ b1 EOEEREDHFRET
HBIENHLENTND, 6V

6 8 10

+\ //p::: C==C——C==C——CH;,
c=—c
H&—m//3 \H
Hz

(E)-deca-2-en-4,6,8-triyn-1-ol

10
solvent
1
. |
I \ —
8 5 1 3 2 i
solvent
3
2 1 10
9.8
4l5 7| 6
200 150 100 50 0

Fig. 12 1H and 13C-NMR spectra of 2 (in CD3OD)
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B4t AHRTREFEEERROMERSTROTE

BNS 5 2 A D FRBOHMEN E T F I APHEKRIIT v LIeEl A, AFH 2
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BI1H FERER

AP THEH L BBHILTO®O TH 5.
NMR: JMN-EX-270 FT NMR Spectrometer (JEOL)

Lambda 500 FT NMR Spectrometer (JEOL)
MS: MS-DX320 (JEOL)

JMS-DX320HF (JEOL)

JMS-T100LP (JEOL)

IR: A-102 Diffraction Grating Infrared Spectrometer (JASCO)

HPLC: Pump: PU-2089 Plus Quaternary Gradient Pump (JASCO)
PU-2080 Plus Intelligent HPLC Pump (JASCO)
L-2130(HITACHI)

Detector: UV-2075 Plus Intelligent UV/VIS Detector (JASCO)
875-UV Intelligent UV/VIS Detector (JASCO)
diode Array Detector L-2455(HITACHI)

Recorder: 807-IT Integrator (JASCO)

Automatic sampler: AS-2055 Plus Intelligent Sampler (JASCO)

Software: Chromatography Data Station ChromNAV (JASCO)

ELITE(HITACHI)

Interface: LC-Netll/ADC (JASCO)
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DW ZRZAFEI-HDEHA W, 16T, M 70-90%. BT TFEENIERT % £ THE
L7z, BEEEEIN2 » ARITH 5.
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ResiAF ., RREMICORE(Fig. 13). BANEILET ST, HiRk. BT THEEL. BR
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mycelia

sample{1 mg/disc)

Fig. 13 The assay of incubation of mycelia Flammulina velutipes.
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Summary

Chapter 1. Bioorganic chemical study on Endoplasmic reticulum (ER) stress dependent cell
death suppressive compounds from the mushroom Hericium erinaceum.

Endoplasmic reticulum (ER) stress induces an apoptotic pathway in cells with signaling between
ER and mitochondria. By triggering apoptosis in neural cells, stress is a major cause of such
degenerative disorders as Alzheimer disease. The demand for new protective substances against the
ER stress-dependent cell death prompted us to screen the protective activity of mushroom extracts.
We have recently found dilinoleoyl-phosphatidylethanolamine as protective principles from the
mushroom, Hericium erinaceum. In the course of further extensive screening, we found protective
activity in an extract from the fruiting body and the scrap cultivation bed of H. erinaceum. The
cultivation beds are usually discarded by the mushroom growers after harvesting the fruiting bodies.
Another purpose of this study is efficient use of scrap cultivation beds.

Three new compounds, 3-hericenone F (1), hericenone I (2), and hericenone J (3), were isolated
from the fruiting body of H. erinaceum. Seven (4-10) compounds were isolated from the scrap
cultivation beds of H  erinaceunm. Compounds 4-7 were identified as methyl
4-hydroxy-3-(3-methylbutanoyl) benzoate, 2-chloro-1,3-dimethoxy-5-methylbenzene, methyl
4-chloro-3,5-dimethoxybenzoate, and 4-chloro-3,5-dimethoxybenzaldehyde by the interpretation of
the NMR and MS data, respectively. This is the first reported isolation of 4 from a natural source.
3-(3-Methylbutanoyl)-4-((2,3,4,5-tetrahydroxypentylDoxy)benzoic acid (8, 9) and
(18*2R*35%65%8a5%-1-(hydroxymethyl)-2,5,5,8a-tetramethyldecahydronaphthalene-
2,3,6-triol (10) were also novel compounds. Compound 8 and 9 are diastereomers each other.
Compounds 1 and 4-10 showed protective activity against endoplasmic reticulum stress-dependent

cell death.

Chapter 2. Bioorganic chemical study on inducers of forming deformed fruiting bodies of
mushrooms from mushroom.

During cultivation of mushrooms, occasionally deformed fruiting bodies appear. I hypothesized
the existence of the specific deforming inducer(s) in the abnormal fruiting bodies. In addition, such
active compound(s) may be the trigger of the formation of fruiting bodies. Therefore, I searched for
the inducer(s) from the deformed fruiting bodies. I used deformed fruiting bodies of Lyophllum
decastes cultivated artificially. The fruiting bodies were extracted with EtOH and then acetone.
The extracts were combined and concentrated. The concentrated extracts were partitioned between
hexane and H,O, and then CH,Cl, and H,0. Since hexane-soluble fraction caused deforming in the
bioassay, it was fractionated by repeated chromatography. As a result, two compounds were purified.

At present, [ am examining activity of these compounds.
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