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Chemical constituents of ethyl acetate extracts of the culture solution of
Hericium erinaceus
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1. School of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China; 2. Traditional Chinese
Medicine and Ethnomedicine Innovation & Development International Laboratory, Hunan University of

Chinese Medicine, Changsha, Hunan 410208, China

(Abstract] Objective To study the chemical constituents of ethyl acetate extracts of the culture solution of Hericium
erinaceus. Methods Compounds were isolated and purified using Sephadex LH-20 column chromatography, silica gel column
chromatography, semi—preparative HPLC and so on, and their structures were identified based on their physicochemical properties
and spectral data. Results A total of 22 compounds were isolated and obtained from the ethyl acetate extracts of the culture
solution of Hericium erinaceus, including 3—methoxy—4—-hydroxybenzaldehyde (1), methyl indole—3—carboxylate (2), 2—furancarboxylic
acid (3), benzoic acid @), 2(3H)-benzoxazolone (5), vanillic acid (6), gallic acid (7), polisin C (8), bis(2—ethylhexyl)benzene-1,2—dicarb-
oxylate (9), p-tyrosyl acetate(d—hydroxyphenethyl acetate) (10), 1-4-hydroxy—3,5—-dimethoxyphenyl)ethanon (11), hydroxyacetophenone
(12), 1-phenyl-1,2—-propanediol (13), 6~hydroxy isobenzofuran—-1(3H)-one (14), 4-hydroxyphenylacetaldehyde (15), 1H-indole-3—carbox-
aldehyde (16), cyclo(Pro—Val) (17), cyclo(Pro-Leu) (18), cyclo(Phe-Val) (19), cyclo(lle-Phe) (20), 3°,5—dimethoxy—4",5,7-trihydroxyflavone
(21), and dihydro-4-hydroxy-2 (3H)—furanone (22). Conclusion With the exception of compounds 16 and 21, all other compounds were
isolated from the culture solution of Hericium erinaceus for the first time.

(Keywords] culture solution of Hericium erinaceus; chemical constituents; small-molecular compounds; cyclopeptides; al-

kaloids
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W3 B (Hericium erinaceus ) J&—Fh 24 FH BT
R R, HAEITIB S R HAAR HEtE . T
TRt S IH AL RGN T TR R TT R,
BRUZ AP Sk IR BAA YU Pk B R il
HRMVERE, 3k B rh A A2 il o 20 | S
T S BRI W 2S LA KR A, HET, BN
SISk TR B BFFEAE 2208 7 T U 1V 2 BUR (H
XHANFACE VIR D . R T — DR R
SKTA 2 A, A SCE 38 A2 W % e AR Sk TR
BEATERSR RS Y TR, R A A
G BB S ANk R SR W L R O R HR
YA o8  siAb RS by % 2y B 0f S 22 A
&Y, A 20 A8 RSk T 7 B4 21
G35R 3 H AR SE-4- YR SLOR R (1) , M| Wik FF 7 FHY g
(2),2-WEI HH R (3) , R R (4) , 2(3H)— R I mak i
(5), HHEMR(6),ETFM(T),polisin C(8),bis(2-
ethylhexyl) benzene—1,2—dicarboylate (9) , p —tyrosyl
acetate (4—hydroxyphenethyl acetate)(10),1—-(4-hy-
droxy-3,5 —dimethoxyphenyl)ethanon (11) , ¥ #8 %E
LA (12),1-#3-1,2-H B (13) , 6- B3 7 A1
WM —1 (3H) -~ (14) , W FRFEOR 21 (15) , LH -]~
3-MEg HEE (16) , (Il 2R - R) (17) , (A
M2—5E 2 R) (18) , ORI AR -4 R) (19) , (5%
RIR-—ANEAIR)(20), FHTEZE (21),dihydro—4-hydroxy-
2(3H)~furanone(22)

1 #F#

1.1 EFEMFESIEHA

Bruker ascend 600 MHz A% ARG (7
Bruker /A ] ) ; Agilgent DD2 500 MHz #% i 34ROt
T (G Agilgent A F]) ;Agilent 1260 i £ E5L
WAH (0 R (26 [ Agilgent 23] ) ; ZF7 B 403 b
AT T AR PR R ) s KQS5200DE A% it
FE P e (B LT R S A BR A ] ) ; BSZ-100%!
PEERS (HIBE TP PR ) ;METTER AE240
RV ROF (M RE D FE R Z B A BRA D) 5 2 il
# {03k Agient ZORBAX XDB Cys(10 mmx100 mm,
5 pm)(FE Agilgent A F]) ; Vil (i YMC-PACK
ODS-A Ci5(10 mmx250 mm,5 pm)( HAS YMC 2A7]);
SO EE e Sephadex LH-20 Gl I L EY T 2RS4

RN ) 3 bR €3 i i (80100 H ,100~200 H 200~
300 H)FHZ IERGEF254 20 emx20 em (T SIETE
P THBRAFD) s RAHEER Cg( H A Dasio A ); &
i T P S0 R (40T 4l 75 5 i
T A RAT) ;5% FEE-VRBRIR (A ).

1.2 SEe#

Mok RS SR MO K B e W e 4 BT I 245 BR 2
FARAt HARA (45 : HTGPYY-1020) 77 T 5 h
P2 245 K2 S A X S b C #k 629 =
2 RS E

Wk T B RO AR5 25 kg KEEDD , KA
TR BRI, S MR CFR I, A 3
W GBI CIR CTRAIOR , ekt 28 AR WA I
1R MR CERIRT 63.5 g,

W TR ORI RE AT (i o0 2, — 4 e
I (100:1 ,80:1 ,60:1,40:1,20:1 ,10:1 ,5:1 3:1 1:1 ,
1:5)BREE YRR, T oy e 4 )5 ) TLC Kot , AR A
AHTE] RE B KR [R) BRE o5 250 €2 19 37 40, 4531 10 4155
Fr.A~Fr.J,

Fr.E(116.0 mg) | Sephadex LH-20 #f: {7 i
Fr43 s Ak 05 P (4:5: 1) VR 2L 59 1
(8.3 mg) FILAH 2(12.0 mg).

Fr.F(12.8 o) FRECAE (3% 43 25, I ik < P9 1)
(60:1.,40:1.20:1 ,10:1 ,5:1 3:1  1:1) B FE ML, I 20 42
TLC K IFGIEARR A 53, 458 7 25 FF 1 ~Fr.
FVI, FrFI(8010 mg)HA5iA521kE4) 3(5100 mg) ; BF
T2 BMEEEIE Sephadex LH-20 A (4,3 73 55, 5
Py W (1:1) BERE , 15 B4 59 4(7.1 mg) , TR
43 FHE 45 HPLC(40%H 5,3 mL-min™) 505 YeAR
BEULEY) 5(5.3 mg,x=13.5 min),

FrF. 1 (6130 mg) FHJAH Cig TSRS, H
B:7K (0:100-100:0) B EE RIS ELEY) 6(49 mg),
T ek I b6 HPLC(25%H 2,3 mL-min™)
OYES 1R EMEAY) 7(7.8 mg,t:=2.6 min) LAY 8
(6.7 mg,1;=2.8 min),

Fr.F. 1l (880.0 mg) 2 RMiEENE Sephadex LH-
20 FE IS 5, A B (1) BEAR B 5 9
(4.2 mg), FILor ks il £ 8 HPLC 4lifk (30%
HEE,3 mL-min™) , WAL EY 10(4.6 mg),
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Fr.F.IV (900.0 mg)Z& i SRBHEENL Sephadex LH-
20 PRGBS A HTEE (1) Ve, 3L &9 11
(3.5 mg), T4y Fr.FE. V.1 462 FH2EH1 4 HPLC (30%
I ,3 mL-min™) YEBAS BIEA Y 12(4.1 mg, b=
15.6 min), 4> Fr.b. IV .2 £ 45 HPLC(35% P %,
3 mLemin™) ZREPELAS RIS 13(5.6 mg,ty=
104 min); 73 FrF.IV 3 k26145 HPLC(35%
HEE 3 mL-min™)2lifk, ViS85 14(4.0 mg,
t;=18.2 min),

FrF.V (2200 mg) AR Cis HETE 53, HEEK
(0:100-100:0)BHEEVRMN, TLC R R EA 1 (6 T35 14 A
AR sE Il 4 HPLC 2646(25%H i, 3 mL-min?),
VRIS 15(0.8 mg) FUELAH 16(1.3 mg) .,

Fr.F. VI@.1 92 S Cyg FE i B 57K (0:100—
100:0) 86 B2 BEBEAF BIMEA ) 17(5.5 mg) ,fbE ) 18
(6.7 m) FHLAY 19(3.8 me), TUisr R E Lt %
BHEES Sephadex LH-20 A€ 3% G5 (1:1)
VENRAF RIS 20(4.9 mg),

Fr.F.VI(62.0 mg) 28 RAEEELE Sephadex LH-
20 IS T B, AT P BE (1) Tl A 2k &
Y 21(3.2 mg) LG 22(5.1 mg),

3 GHETE

AW 1. oMK (505 ) ;' H-NMR(CD-
Cly, 500 MHz) &y 7.41~7.43 (m, 2H, H-2.6), 7.04
(d, J=8.5 Hz, 1H, H-5), 9.82(s, 1H, H-7), 3.96 (s,
3H, 3-0OCH);"C-NMR (CDCl;, 125 MHz) 8z 129.9
(C-1), 114.4(C-2), 147.1(C-3), 151.7(C-4), 108.8
(C-5), 127.5(C-6), 190.9(C-7), 56.1(3-OCH;), L\ I
Bt 5 SCRRAR A AR — S0 B e o 3-H A -4
FRHOR R

EY 2. A ETEE R R (A7) ;' H-NMR
(CDCl;, 500 MHz) 6y 8.18~8.20 (m, 1H, H-2), 7.92
(d, J=2.7 Hz, 1H, H-5), 7.27~7.29(m, 2H, H-6,7),
7.41~743 (m, 1H, H-8), 3.93 (s, 3H, 10-OCH,),
8.66 (brs, 1H, -NH-);"C-NMR (CDCl;, 125 MHz)
8 130.9(C-2), 111.5(C=3), 125.8(C-4), 123.2(C-5),
121.5(C-6), 122.0(C-7), 108.9(C-8), 136.0(C-9),
165.6(C-10), 51.1(10-OCHy), LA F%5¥8 5 kR
FEAR— 50 A Sy s R R

&Y 3. HEB AR (HEE) ; 'H-NMR(CD;0D,
500 MHz) & 7.20 (dd, J=3.5, 0.8 Hz, 1H, H-3),
6.58(dd, J=3.5, 1.7 Hz, 1H, H-4), 7.71(dd, J=1.7,
0.8 Hz, 1H, H-5);°C-NMR (CD,0D, 125 MHz) &
145.0(C-2), 117.6(C-3), 111.5(C-4), 146.6(C-5),
160.4(C-6)., LA F 2485 SCRRHE A — 30 i e
h 2-TK I H R

AW 4. AETTERMA (HEE) ;' H-NMR(CD;OD,
600 MHz) 8, 8.04 (d, J=7.4 Hz, 2H, H-2,6), 7.46
(t, J=7.4 Hz, 2H, H-3,5), 7.58 (t, J=7.4 Hz, 1H,
H-4); 5C-NMR (CD,0D, 150 MHz) 8: 129.3(C-1),
130.5(C-2,6), 128.1(C-3,5), 132.7(C-4), 168.5(C—
7)o DAL 55 SCRRRAE JE AR — 509, B 2 7R

G 5. I ETTE R AR () ;' HNMR(CD,0D,
600 MHz) &: 7.17 (d, J=7.7, 1.2 Hz, 1H, H-5),
709~7.11(m, 1H, H-6), 7.12 (d, /577, 12 Hz, 1H, H-7),
722 (d, J=80 Hz, 1H, H-8), 9.78 (s, 1H, -NH-);"C—
NMR(CD,0D, 150 MHz) 8 155.8(C-2), 130.3(C—4),
122.0 (C-5), 109.2 (C-6), 109.5 (C-7), 123.7(C-8),
144.0(C-9)., LA -5l 5 Sk A — 307, il s
N 2(3H)- ISR

WEY 6. A TCE R AR (HEE);'H-NMR(CD;0D,
500 MHz) 8 7.52~7.55(m, 2H, H-2, 6), 6.82(d, J=
8.7 Hz, 1H, H-5), 3.88 (s, 3H, 3-OCH;); "C-NMR
(CD;0D, 125 MHz) 8: 122.0 (C-1), 1124 (C-2),
147.2(C-3), 151.1(C-4), 114.4(C-5), 123.8(C-6),
169.1(C=7), 55.0(3-OCH;), DL F#d5 SClk4R 18 ik
A S N T RR .

A 7. AEICERKAR (HEE) ;' H-NMR(CD;0D,
500 MHz) &3 637 (s, 2H, H-2, H-6);°C -NMR
(CD,OD, 125 MHz) 6 121.3(C-1), 108.9(C-2, C-6),
144.9(C-3, C-5), 137.8(C-4), 169.1(C-7), VA %
5 SRR A FE A — B0 MU IR IR

&Y 8. AR K () ;'"H-NMR (CD;0D,
500 MHz) 8y 1.44~1.49 (m, overlap, 1H, H-1),
1.38~1.46 (m, overlap, 2H, H-2), 1.72 (dp, J=12.4,
3.1 Hz, 1H, H-3a), 1.08~1.12 (m, overlap, 1H, H-
3b), 1.93~1.97 (m, overlap, 1H, H-4), 1.93~1.96(m,
overlap, 1H, H-5a), 1.31~1.36 (m, overlap, 1H, H-
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5b), 3.84(q, J=2.7 Hz, 1H, H-6), 2.18(ddd, J=13.3,
10.0, 8.4 Hz, 1H, H-8a), 1.92~1.96(m, 1H, H-8b),
2.68 (ddd, J=18.4, 10.1, 8.4 Hz, 1H, H-9a), 2.54
(ddd, J=18.4, 10.1, 5.0 Hz, 1H, H-9b), 0.94(d, J=
6.5 Hz, 3H, H-13), 1.31 (s, 3H, H-14);"C-NMR
(CD;0D, 125 MHz) 6 36.2(C-1), 27.5(C-2), 26.4
(C-3), 40.0(C—4), 33.9(C-5), 69.7(C-6), 89.6(C-7),
30.8 (C-8), 28.5 (C-9), 178.3 (C-10), 17.3 (C-13),
21.4(C-14), VI B85 SCRIGE FEA— S il s
TEH polisin C,

AW 9. 6 TJ0 5 B K s 'TH-NMR (CD,0D,
500 MHz) 8y 4.15~4.22 (m, 4H, H-1, H-1%), 1.62~
1.69 (m, 2H, H-2, H-29, 090~092(m, overlap, 6H, H-
6,6), 0.87~0.89 (m, overlap, 6H, H-8,.8%, 7.68 (dd,
J=6.0, 3.0 Hz, 2H, H-3", H-6"), 7.55 (dd, J=6.0,
3.0 Hz, 2H, H-4", H-5"), 129~141 (m, 16H, 8xCH);
BC-NMR (CD,OD, 125 MHz) 8: 68.1 (C—1, C-17),
38.7(C-2, C-27), 30.3(C-3, C-3"), 28.8(C-4, C-4"),
22.8(C-5, C-5"), 10.6(C—6, C-6"), 23.6(C-7, C-7"),
13.6(C-8, C-8), 132.2(C-1", C-2"), 128.6(C-3",
C-6"), 131.0(C-4", C-5"), 168.1(C7", C-8"), L)\ I
Bt 55 SCHRIR A FEA— 3, B TE N bis(2-ethyl-
hexyl) benzene-1,2—dicarboxylate,,

AW 10 5 H A ToE R R (H REAi=1:1);
'H-NMR (CD:0OD, 500 MHz) & 7.56 (d, J=8.5 Hz,
2H, H-2,6), 7.02 (d, J=8.5 Hz, 2H, H-3,5), 2.82(t,
J=7.1 Hz, 2H, H-1°), 4.19(t, J=7.1 Hz, 2H, H-2),
2.01 (s, 3H, 4-=CH3);"C-NMR (CD;OD, 125 MHz)
S 128.5(C-1), 129.7(C-2,6), 115.1(C-3,5), 155.4
(C—4), 34.0(C-17), 65.4(C-2"), 171.8(C-4"), 20.3(4"-
CHy), DA 5 SOk A i AR — 3002 e e
p—tyrosyl acetate(4—hydroxyphnethyl acetate),

& 11 TR Y (P ) ; 'H-NMR(CD,0D,
500 MHz) &y 7.30(s, 2H, H-2,6), 2.55(s, 3H, 7-
CH;), 3.90(s, 6H, 3,5-0CH;); *C-NMR(CD:0D, 125
MHz) 6z 127.7(C-1), 106.0(C-2,6), 147.6(C-3,5),
141.4 (C-4), 197.9 (C-7), 24.9 (7-CH;), 55.4 (3,5-
OCH,), DA 28 5 SCHR iR 8 A R A — 300 il s e
M 4-hydroxy-3,5-dimethoxyphenyl-ethanone ,

G 12, A @ JoE BUR K (FF ) s 'H-NMR

(CD;OD, 500 MHz) &y 7.83 (d, J=8.8 Hz, 2H, H-
2,6), 6.82(d, J=8.8 Hz, 2H, H-3,5), 2.51(s, 3H, 7-
CH,);"C-NMR (CD,OD, 125 MHz) &: 1288 (C-1),
130.9(C-2.6), 115.1(C-3,5), 162.3(C-4), 198.3(C-7),
25.6(7-CH,), LA F854IE 5 SCER A HE A — 30 s
TE XTI 2

LAY 13, T8 B AR (FF ) ; 'H-NMR
(CD;OD, 600 MHz) &y 7.38(d, J=7.2 Hz, 2H, H-2,
H-6), 7.34(t, J=7.2 Hz, 2H, H-35), 7.26(t, J=7.2
Hz, 1H, H-4), 453 (d, J=5.2 Hz, 1H, H-1°), 3.90
(p, J=62 Hz, 1H, H-2"), 1.13 (d, J=6.4 Hz, 3H,
H-3%);*C-NMR(CD;0D, 150 MHz) 8z 141.9(C-1),
126.7 (C=2, C-6), 127.7 (C=3, C-=5), 127.0 (C-4),
77.7(C-1%), 71.0(C-2), 16.8(C-3"), LA I %dh 53wk
FRIEEA S0 O 11,2 T

G 14, A ETCE BB R (HEEE 5 =1:1);
'H-NMR(CD,0D, 500 MHz) & 5.25(s, 2H, H-3),
7.20(d, J=2.3 Hz, 1H, H-4), 7.16(dd, J=8.3, 2.3 Hz,
1H, H-5), 7.34 (d, J=83 Hz, 1H, H-7);*C-NMR
(CD,OD, 125 MHz) 8z 172.5(C-1), 70.0(C-3), 123.0
(C-4), 122.9(C-5), 158.3(C—6), 110.1(C-7), 126.4(C~
8), 137.8(C-9). VA A5 Sk il HeA— 25 il
YE R 6-FREE R AT -1 (3H) -

EAH 15 8 R A (H B 5005 =1:1) ; 'H-
NMR(CD,0D, 500 MHz) & 7.80(d, J=8.8 Hz, 2H,
H-2,6), 6.84(d, J=8.8 Hz, 2H, H-3,5), 2.51(s, 2H,
H-7); *C-NMR(CD,0D, 125 MHz) 8: 125.6(C-1),
130.0(C-2, C-6), 115.4(C-3,5), 162.8(C-4), 64.6(C—
7), 197.0(C-8). LA FHHE 5 STk iy A — 207,
T e R R LT

G 16 (A T0E BRI A (FEEEi=1:1);
'"H-NMR(CD;0D, 500 MHz) &;: 7.93(s, 1H, H-2),
8.16 (dd, J=2.0, 6.5 Hz, 1H, H-4), 7.21~7.27 (m,
2H, H-5, H-6), 7.44(dd, J=2.0, 6.5 Hz, 1H, H-7),
9.87 (s, 1H, H-8), 11.61 (s, 1H, -NH-); *C-NMR
(CD,OD, 125 MHz) 8: 138.0 (C-2), 118.7 (C-3),
124.3(C-3a), 123.8(C-4), 122.5(C-5), 121.2(C-6),
112.0(C=7), 137.4(C-7a), 186.0(C-8), L\ %t 5
FR 4 1Y A — 3 R Ry LH - 5| -3 - ik i
IS
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6E 9 17 1 ER AOIR R (H BE) s 'H-NMR
(CD;OD, 600 MHz) 8 4.04~4.05 (m, 1H, H-2),
2.29~2.35(m, 1H, H-3), 1.92~1.97(m, 2H, H-3.4),
2.01~2.04 (m, 1H, H-4), 3.49~3.52 (m, 1H, H-5),
3.54~3.59 (m, 1H, H-5), 4.19~4.22 (m, 1H, H-2"),
2.49(heptd, J=7.2, 2.6 Hz, 1H, H-3"), 0.94(d, J=7.2
Hz, 3H, 3'-CHs), 1.10 (d, J=7.2 Hz, 3H, 3’-CHj),
7.92(s, 1H, H-Val); "C-NMR(CD;OD, 150 MHz) &
172.6(C-1), 61.5(C=2), 29.9(C-3), 23.3(C-4), 46.2
(C-5), 167.6(C-1%), 60.0(C-2"), 29.5(C-3"), 16.7(3"-
CHy), 18.8(3"=CHy), LA ¥¥i-5 SCHkHE i JA —
B, W A (IR - R .

44 18 1 4 [ R (DMSO) ; 'H-NMR (DMSO -
ds, 600 MHz) 8 4.17~4.19 (m, 1H, H=2), 1.90(m,
1H, H-3a), 2.09~2.13(m, 1H, H-3b), 1.77~1.93(m,
2H, H-4), 3.17(d, J=4.9 Hz, 1H, H-5a), 3.30~3.38
(m, 1H, H-5), 4.00 (t, /=6.3 Hz, 1H, H-2"), 1.73~
1.76(m, 2H, H-3"), 1.35(m, 1H, H-4"), 0.85(d, J=
6.5 Hz, 3H, 4'-CH,), 0.87 (d, J=6.5 Hz, 3H, 4-
CH;), 8.00(s, 1H, H-Leu); *C-NMR(DMSO-d,, 150
MHz) 8 167.0(C-1), 58.9(C-2), 38.2(C-3), 23.3(C—
4), 453(C-5), 170.8(C-1), 53.1(C-2"), 279(C-3", 24.5
(C-4), 22.9(4~CHy), 22.3(4~CHy), KA EH 530k
A A AR — B O E R (R - E R ) .

AW 19, @ E R E 4R (DMSO) ; 'H-NMR
(DMSO-ds, 600 MHz) &y 4.17(t, J=4.2 Hz, 1H, H-
2), 2.90(dd, J=13.6, 4.9 Hz, 1H, H-3), 3.16(dd, J=
13.6, 3.9 Hz, 1H, H-3), 7.25~7.27(m, 2H, H-5,9),
7.20~ 7.21(m, 2H, H-6,8), 7.22~7.23(m, 1H, H-7),
438 (1, J=5.4 Hz, 1H, H-2"), 2.05 (m, 1H, H-3"),
0.76(d, J=7.2 Hz, 3H, 3’-CH3), 0.84(d, J=7.2 Hz,
3H, 3°-CHj), 7.95(s, 1H, H-Val), 8.13(s, 1H, H-
Phe); *C-NMR(DMSO-d,, 150 MHz) 8 167.9(C-1),
59.4(C-2), 38.5(C-3), 136.6(C-4), 128.5(C-5,9),
130.7(C-6,8), 127.1(C=7), 167.6(C-17), 55.2(C-2"),
32.0(C=3%), 17.1(3-=CHy), 18.6(3-CHy), VA F%ls 5
SCHRHRIE 1) JE AR — 0 B0 8 R B (R T 2R - 4
HAR) .

&Y 20, (1@ R E R (F EE) s 'TH-NMR
(CD;OD, 600 MHz) 8y 4.27~4.29 (m, 1H, H-2),

1.81~1.85 (m, 2H, H-3), 1.35~1.41(m, 1H, H-4a),
1.17~1.22 (m, 1H, H-4b), 0.86 (d, J=7.5 Hz, 3H,
H-5), 0.89(d, J=7.1Hz, 3H, H-6), 4.61(s, 2H, H-
2%, 3.02 (dd, J=13.8, 4.6 Hz, 1H, H-3"), 3.27(dd,
J=13.8, 4.1 Hz, 1H, H-3"), 7.27~7.30 (m, 3H, H-
5%, H-6", H-8"), 7.23~7.25 (m, 2H, H-7", H-9"),
8.23(s, 1H, H-Phe), 7.92(s, 1H, H-Ile);*C-NMR
(CD;0D, 150 MHz) 8: 168.6(C-1), 58.4(C-2), 39.1
(C-3), 24.0(C-4), 10.8(C-5), 13.8(C-6), 168.7(C-
1), 55.7(C-2"), 38.5(C-3"), 135.1(C-4), 130.4(C-5",
C-9%), 128.1(C-6", C-8"), 126.9(C-7"), LI F%¥i Y
SCHERHRIE 1 A — B0 S A I (R E R - R
WER) .,

LAY 21, 8 @) AR [ 4 (DMSO); 'H-NMR
(DMSO-d,, 600 MHz) 8, 7.00(s, 1H, H-3), 6.21(d,
J=2.0 Hz, 1H, H-6), 6.57 (d, J=2.0 Hz, 1H, H-8),
7.34 (s, 2H, H-2", H-6"), 3.89(s, 6H, 3",5'~OCH.,);
BC-NMR (DMSO-ds, 150 MHz) 8: 164.1 (C-2),
104.8(C-3), 182.3(C—-4), 104.2(C—4a), 161.9(C-5),
99.3(C-6), 164.6(C-7), 94.7(-C-8), 157.8(C -8a),
120.9(C-1%), 104.1(C-2", C-6%), 148.7(C-3", C-5),
140.3(C-4"), 56.8(3",5'-0CHs), VA FHd5 SCrrdi
PIFEA S e TR,

&Y 22, AW ; 'H-NMR (Pyridine - ds,
500 MHz) 8y 2.70~2.92(m, 2H, H-3), 4.44(m, 1H,
H-4), 475 (m, 2H, H-5);13C-NMR (Pyridine—ds,
125 MHz) 8 176.7 (C-2), 38.3 (C-3), 76.6 (C-4),
67.1(C-5), LA A5 SOl B i B A — 30l
&4 dihydro—4-hydroxy—2(3H)~furanone

4 &g

A S ) FH A 0 R R AR Sk TR EA T R 7%
X A A= W AT A LA DF 5T, SR FH AR R AE
3 FERBEEERE Sephadex LH-20 FE {535 . Cs 2 1]
LT R ] 6 IR €0 33 55 e e Sk BT 8
W TR LR B R Ak 2 o 3R AT 43 18 B 25 4 %
AN T 22 AMEAY, i e
AR S BESCRE A S e T HZs 4 bR TR A 16 F11 21
A, A A UGS B v A B A 3 Horh 21 i
i ,1.4.6.7 .9~15 J AR IR A 90,2 .16 | ek
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