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A New Meroterpenoid from Ganoderma lucidum
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Abstract: Nine compounds including one new meroterpenoid termed chizhiol A were isolated from the fruiting bodies of
Ganoderma lucidum. Their structures were identified as chizhiol A (1) indole3-carboxaldehyde (2) 2-methoxy-<4-hy—
droxy benzaldehyde ( 3) 4-hydroxy-3-methoxy benzoic acid (4) ganoderma lucidum ketone A (5) methyl lucidenate C
(6) lucidenic acid(7) methyl lucideniate E2 (8) and camptothecin(9) respectively by means of spectroscopic meth—
ods. In addition compounds 2 and 3 were isolated from this species for the first time.
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80 kg
(2 x 360 L x 2 h)

95%

1.1 kgo -
(100: 1 ~1:1) 7 (F1 ~
F7) . F5(31 g)  MCI gel CHP 20P -
(10% ~90%) 3 (F5.1.F5.2.
F5.3) o F5.2(22 g) -
(50:1 ~1:1) 4 (F5.2.1.
F5.2.2.F5.2.3.F5.2.4) , F5.2.3(3.5g) Seph-
adex LH20 ( MeOH) RP-38 - (50%
~70%) 1(1.5 mg) 3(4.2
mg) o F5.2.4(4 g) MCI gel CHP 20P -
(10% ~50%) -
(7:1) Sephadex LH20  ( MeOH)
2(3.0mg) . F5.2.1(8 ) RP-8
- (60% ~90%) Sephadex LH-20

( MeOH) 5(6.0 mg) .6(17 mg) .7( 10
mg) 8(3.0 mg) o F5.2.2(5 g)  Sephadex LH20
( MeOH) - (3:1)

Sephadex LH20 9(3.6 mg) o
3
1 “C NMR.DEPT
{m/z:306.1104 M *( caled for C(H,q
0, 306.1103) } C.H, 0,
8.'H NMR 3

(8,7.10 d J=2.8 Hz H3";6,6.88 dd J=8.9
2.8 Hz H5°,5,6.67 d J=8.9 Hz H6")
ABX .
(845.47 s H6; 5,3.84 s HS)

(643.11 s H2) .'H-H COSY H-
5°/H6" - H-
4/H5/H-6 C4-C5C6

. HMBC H4 C3 C8 H6 C-
7 C8 H8 C3 CF
( 1), H9 C6 CT C8
H2 C3(8.50.2) C4 C8
c2 Cc3 H3- H=2

C-( 6,2006) Cd-
c=2 o H2 H4 H-8 CH0(5.183.6)
C3 o 1
- ROESY
H2/H-8 H=2
1 o 2
40
1 0
chizhiol A,  « '— 40 (¢

0.20 MeOH) ESI-MS: m/z305 M- H -~ HR-EI-
MS: m/z 306. 1104 M * ( caled for C,, Hyg O
306.1103) ; '"H NMR ( 600 MHz CD,0D) &: 3. 11
(2H s H2) 1.99 (2H m H4) 1.81 (2H m H-
5) 5.47 (1H tdike H%6) 3.84 (1H s H8) 1.72
(3H s H9) 7.10 (1H J=2.8 Hz H3") 6.88
(1H dd /J=8.9 2.8 Hz H5") 6.67 (1H d J =
8.9 Hz H6") ;" C NMR (150 MHz CD,0D) §&:
206.2 (C4) 42.1 (C2) 50.2 (C3) 24.1 (C-
4) 23.9 (C5) 125.4 (C6) 135.9 (CT) 74.3
(C8) 27.1 (C9) 183.6 (CH0) 156.7 (C4")
115.7 (C2°) 116.3(C3") 150.7 (C4") 121.0
(C57) 119.8 (C-6) .
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HMBC
Fig. 1 Key HMBC and COSY correlations for 1

COSY

2 '"H NMR ( 600 MHz
CD,0D) §:8.11 (1H s H2) 8.16 (1H d J =8.0
Hz H4) 7.28 (1H tdike J =7.5 Hz HS5) 7.24
(1H tdike J =7.5 Hz H%6) 7.48 (1H d J =8.0
Hz H7) 9.89 (1H s 3-CHO):;" C NMR ( 150
MHz CD,0D) 6:139.8 (C=2) 120.1 (C3) 123.6
(C4) 122.4 (C5) 125.0 (C6) 113.1 (CH)
125.7 (C-8) 138.9 (C9) 187.4 (3-CHO) .

10 2 _3_

3 '"H NMR ( 600 MHz
CD,0OD) &:7.33 (1H d J =2.0 Hz H3) 7.37
(1H dd J =8.2 2.0 Hz HS5) 6.79 (1H d J =
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8.2 Hz H6) 9.55 (1H s 1-CHO) 3.86 (3H s 2—
OCH,) ; "C NMR ( 150 MHz CD,0D) §&:126.9 ( C-
1) 151.3 (C2) 110.2 (C3) 161.9 (C4) 117.6
(CS5) 130.1 (C6) 192.6 ( 1-CHO) 56.0 (2-
OCH,) . "
3 2- 4- .
4 '"H NMR (400 MHz ac—

etone-d;) 6:7.56 (1H d J =1.8 Hz H2) 7.59
(1H dd J =8.0 1.8 Hz HS5) 6.91 (1H d J =
8.0 Hz H6) 3.89 (3H s 3-OCH,) ; "C NMR ( 100
MHz acetone-dg) §&: 122.7 (Cd) 115.4 ( C2)
147.9 (C3) 151.9 (C4) 113.3 (CS5) 124.8 (C-
6) 167.6 ( 1-COOH) 56.2 (2-OCH,) .

2 4 4- 3-

5 '"H NMR (400 MHz
CDCL,) 6:3.14 (1H d J =8.2 Hz H3) 4.74
(1H t J =8.8 Hz HY) 1.14 (3H s HA48) 0.81
(3H s H49) 2.15 (3H s H21) 0.96 (3H s H-
22) 0.80 (3H s H23) 1.34 (3H s H24);"C
NMR (100 MHz CDCl,) &:34.7 (C4d) 27.6 ( C-
2) 78.2 (C3) 38.8 (C4) 49.0 (CS5) 26.5 (C-
6) 66.7 (C7) 156.3 (C8) 142.7 (C9) 38.6
(C40) 196.5 (C41) 49.0 (CH2) 44.9 (C43)
58.8 (CH4) 216.1 (CHA5) 35.7 (CH6) 54.0 (C-
17) 18.3 (C48) 19.1 (CH9) 205.1 ( C=20)
31.2 (C21) 28.1 (C22) 15.4 (C23) 24.6 (C-
24) 2
5 Ao

6 '"H NMR (400 MHz
CDCL,) 6:3.21 (IH t J =9.2 Hz H3) 4.73 (1H
dt J =8.4 4.2 Hz HY) 4.33 (1H s H42) 0.74
(3H s H48) 1.30 (3H s H49) 1.93(1H m H-
20) 1.07 (3H d J =6.8 Hz H21) 0.97 (3H s
H28) 0.84 (3H s H29) 1.39 (3H s H30)
3.63 (3H s OCH,); "C NMR (100 MHz CDCL,) §&:
34.4 (C4) 27.2(C2) 78.2 (C3) 38.5(C4)
49.0 (C5) 26.6 (C6) 66.2 (CT) 157.1 (C-
8) 141.9 (C9) 38.1 (CH0) 199.5 (C41) 78.1
(C42) 51.8 (CH3) 60.1 (C-4) 217.4 ( CA5)
37.3 (C46) 46.4 (C47) 11.8 (C48) 18.7 (C-
19) 31.4 (€C=20) 20.5 (C=21) 29.6 (C=22) 31.9
(C23) 174.3 (C24) 27.9 (C28) 15.3 (€C=29)

23.0 ( C30) 51.6 (OCH,) . o
6  methyl lucidenate Co
7 '"H NMR (400 MHz
CDCl,) &:4.84 (IH t J =7.6 Hz H) 1.00 (3H
s HA8) 1.25 (3H s H49) 0.96 (3H d J =6.8
Hz H21) 1.12 (3H s H28) 1.10 (3H s H29)
1.34 (3H s H30);"”C NMR (100 MHz CDCL,) &:
35.6 (C4) 34.2 (C2) 218.0 (C3) 46.2 (C-
4) 48.8 (C5) 27.6 (C6) 66.2 (CF) 157.9
(C8) 141.1 (C9) 38.2 (CH0) 197.7 (CA1)
50.1 (CH2) 44.9(C43) 59.3 (C44) 216.8 (C-
15) 41.1 (C46) 46.2 (C47) 17.6 (C48) 18.1
(C49) 35.2 (C=20) 18.0 (C=21) 30.6 ( C=22)
30.8 (C23) 177.7 (C24) 27.0(C=28) 20.7 (C-
29) 24.6 ( C30) . .
7 A.
8 '"H NMR (400 MHz
CDClL,) 6:3.25 (IH dd J =11.2 5.2 Hz H3)
5.61 (1H s H42) 0.82 (3H s H48) 1.32 (3H
s H49) 0.98 (3H d J =7.6 Hz H21) 1.01
(3H s H28) 0.87 (3H s H29) 1.72 (3H s H-
30) 3.66 (3H s OCH,) 2.21 (3H s OCOCH,) ;"
C NMR (100 MHz CDCl,) &:33.2 (Cd) 27.2 (C-
2) 77.3 (C3) 40.3 (C4) 51.3 (CS5) 36.6 (C-
6) 198.9 (CH) 151.6 (C-8) 145.8 (C9) 39.1
(C40) 194.1 (CAl) 79.3 (CH2) 47.8 (C43)
58.4 (CH4) 206.2 (CA5) 37.6 (C46) 45.3 (C-
17) 12.0 (C48) 17.9 (C49) 33.2 (C=20) 20.1
(C21) 30.0 (C=22) 31.7 (C=23) 173.8 (C24)
27.8 (C28) 15.5 (C29) 21.3 (C30) 51.6
(OCH,) 20.8 ( OCOCH,) 170.2 ( OCOCH,)
" 8
methyl lucideniate E2.
9 '"H NMR (500 MHz
DMSO-d,) 8:5.28 (2H s HS5) 8.69 (1H s HY)
8.13 (1H d J =8.1 Hz H9) 7.71 (1H tdike J
=7.3 Hz H40) 7.87 (1H tdike J =7.3 Hz H-
11) 8.17 (1H d J =8.1 Hz H42) 7.35 (1H s
H-4) 5.43 (2H s H47) 0.88 (3H t J =7.4
Hz H48) 1.86 (1H ¢ HH49);"” C NMR ( 125
MHz DMSO-d,) §:152.7 (C2) 145.6 (C3) 50.4
(C5) 128.1 (C6) 131.7 (CF) 127.8 (C=8)
128.6 (C9) 127.8 (C40) 130.4 (CH1) 129.1
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42) 148.0 (C43) 96.9 (C-4) 150.1 (C-
119.2 (C46) 65.3 (C47) 7.9 (C48) 31.4
49) 72.5(€=20) 172.7 (C=21)
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