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Ganoderma lucidum in Baoshan area
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Abstract: Six compounds including three new compounds were obtained from the fruiting bodies of Ganoderma
lucidum in Baoshan area. These structures were identified as baosacid A (1), baosside A (2), ethyl 2,5-dihydroxy-
y -oxobenzenebutanoate (3), australins A (4), 2, 5-dihydroxy- y -oxobenzenebutanoic acid (5), and methyl 2, 5-
dihydroxy-y-oxobenzenebut anoate (6) on the basis of spectroscopic methods. In addition, compound 5 is a newly
occurring natural product.
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Figure 1 Structures of compounds 1-6

F£410. 'HNMR (600 MHz, CD,0D) i (¥ 1) &/~ 75
HFIXH 64N TF1E S [, 7.96 (1H, d, J = 8.0 Hz, H-6"),
7.42 (1H,dd,J=8.0,1.7 Hz, H-5"), 7.16 (1H, d,J= 1.7 Hz,
H-3"), 6.95 (1H, dd, J = 8.9, 3.0 Hz, H-4), 6.82 (1H, d,
J=28.9 Hz, H-3), 6.50 (1H, d, J= 3.0 Hz, H-6)]. Jii 715
T U RIS SR I 45 A TR AR E I AN MY 1) ABX
R WA, EEHIXEH 1A FEES [0, 2.45 GH,
s, H-9N]. R4 H 3 i 715 5 M4k 22 A0 B 4 7 o
AR R BN L. B °C NMR (150 MHz,
CD,OD) it (£ 1) F1 HMBC i o] K145 ¥ FP AE7E 15 Mk
5, BFE S AR F ik (U5 & X EUE X) [0, 205.4 (C-
1), 170.4 (C-8"), 156.7 (C-2), 150.3 (C-5), 143.8 (C-4"),
142.0 (C-2"), 130.5 (C-7"), 121.7 (C-1)], 6 MR H I (35
7 X 84 X)) [0, 131.3 (C-6'), 131.2 (C-5"), 128.6 (C-
3"), 125.4 (C-4), 119.3 (C-3), 118.1 (C-6)] Al 1 4> i 3
[6. 21.4 (C-9")]. 'H-'H COSY ¥+ (Kl 2), H-3/H-4 [f
A SRUEH T 38 A 1 ABX B 77 K. Bk 4k, 'H-'H
COSY i v (& 2) H-5'/H-6' { #H 5 A1 HMBC i (/& 2)
H H,-9'/C-3', C-4', C-5', H-6'/C-7", C-8' (d. 170.4) il
H-3"/C-2', C-T"#HRIUE T 57—/~ ABX R4 3 B (147
1, H A BEFR I & T C-4F C-7' 6. & A,
HMBC i (K 2) H H-6, H-3/C-1" (6.205.4) KA X &
HIIR A FNEA Bl I C-1& 4z, 48 LRTIR, (b &1 45
FIRE I 5E , H4 Hofim 44 4 baosacid A

& W2 el k. R4 °C NMR % 545 f1
HR-ESI-MS #( #& (m/z 235.060 2 [M+H]", caled. for
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J=3.5Hz, H-4)], lb4h, fE @ X I H 1 AN HEAE S
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Figure 2 The 'H-'"H COSY and key HMBC correlations of compounds 1-3
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Table 1 "C NMR (150 MHz) and '"H NMR (500 MHz) spectral of 1-3 (in CD,0D)
1 2 3

No. 0, (Jin Hz) 0. type o, (Jin Hz) J,., type J, (Jin Hz) J., type
1 121.7,C 111.4,C 120.4, C
2 156.7, C 161.5,C 156.4, C
3 6.82,d (8.9) 119.3, CH 6.35,s 104.2, CH 6.80, d (8.9) 119.7, CH
4 6.95, dd (8.9, 3.0) 155.9, CH 155.9, C 7.01, dd (8.9, 2.9) 125.8, CH
5 150.3, C 139.6, C 150.7, C
6 6.50, d (3.0) 118.1, CH 7.78,s 117.1,CH 7.27,d(2.9) 115.4, CH
I 205.4,C 183.8,C 205.5,C
2 142.0, C 152.3,C 3.33,1(6.3) 34.3,CH,
3’ 7.16,d (1.7) 128.6, CH 7.29,d (3.5) 122.7, CH 2.71,1(6.3) 28.8, CH,
4 143.8,C 6.34,d (3.5) 110.1, CH 174.6,C
5 7.42,dd (8.0, 1.7) 131.2, CH 159.4,C 4.14,q (7.1) 67.1,CH,
6 7.96, d (8.0) 131.3,CH 247,s 13.9, CH, 1.25,t(7.1) 14.5, CH,
7 130.5,C
8’ 170.5,C
9’ 245, 21.4, CH,

4.14 (2H, q, J = 7.1 Hz, H-5"), 3.33 (2H, t, J = 6.3, Hz,
H-2"),2.71 2H, t, J = 6.3 Hz, H-3")], 1 M &5 5 [4,
1.25 3H, t,J=7.1 Hz, H-6")]. && 7155 g7
RS & 8 B S P AR E — AN U ABX R4 .
“C NMR (150 MHz, CD,OD) i #1 DEPT i (% 1) /R
12 ANEAE 5, B 5 AN B 7 ik (O X805 7 [X) [6,
156.4 (C-2), 150.7 (C-5), 120.4 (C-1), 205.5 (C-1"),
174.6 (C-4")], 3475 & X H 2k [0, 125.8(C-4), 119.7 (C-
3), 115.4 (C-6)], 3 AN H 3 [6. 61.7(C-5"), 34.3 (C-2"),
28.8 (C-3"], 1 HI3EHK [0, 14.5 (C-6")]. £ 'H-'H COSY
i (E2) # H-3/H-4 BIAH GIESE T ABX RGHIAFAE
It4h, "H-"H COSY % (K12) "1 H,-2"/H,-3'F1H,-5"/H,-6'If]
¢ ) HMBC ¥ (&12) " H-6, H,-2', H,-3"/C-1'F1 H,-2",
H,-3", H,-5'/C-4'I{] #l 5% 3 B] C2'-C3'-C4"-0-C5"-C6' J1
BSEMET C-1EH. 2 Lk, th &3 14
B 1 , HH Hofiy 444 ethyl 2,5-dihydroxy-y-oxoben-

zenebutanoate .

SLIR IS

SP 5030 24 - fil] %% w1 O AH B i A (I B RS B
R} A PR 2 ); AB SCIEX triple TOF X500R 7 23
HE it 1% 1 (AB SCIEX A #]); Bruker AV-500 MHz /%
AV-600 MHz #% i 3% 9% 3 385 4 (BL T™MS A s, 12
Bruker A 7]); MCI gel CHP 20P 38} (70~150 pm, H 7
—ZE /N F]); YMC gel ODS-A-HG 3£} (12 nm S-50 pm,
H A YMC 24 7); il % SEP Basic C18 a1 F (120A
5 um, 10 mm x 250 mm) 1 Thermo EVO 300 % 45 41 5
e (b St B E AR A R AR,

RZHMT 201894 HIWH = B4 £ LU S
JREFAT, B e R 2 B B BA R D T 9 BT A R AR
N AR Z TR T SE Uk, BERFRA (CHYX0619) T 77

JAE] R A RN IR R 525 % B
1 RHSE

H2500.0 kg f/ L 72 7% 2 T 0 SeAR S T =R
T 80% L EERIFRFEEL (3 000 L x 2, 3 h), FE IR E
Wi, 14125 24.6 kg HINEE/KIBE)G, INEER
(TR CERAE I 4 IR, RIS, 19928 11.5 kg LR
L TRV B 22 MCI gel CHP 20P Sz A €0 3% 4 (A% /K
40%~100%) 6 FE 5 B, TLC W5, & JF A6 [F 1358 47,
HFrA~FrQ L 1744 5.

Fr.E (83.0 g) £ %) Sl Bt I A (3 (Sephadex LH-
20) BEJii, TLC Al A 40 [F] 5 53, 154 Fr.E.1 #1 Fr.E.2 %
A4y . FrE.2 (79.9 g) 4 MCI gel CHP 20P < A 4
TR (FFEE/K, 30%~ 100%) #5636 i, 43 Fr.E.2.1~Fr.
E2.40U/N4H %) . FrE.2.1 (44.4 g) FEX % Sephadex LH-
20 {3 36 6 45 Fr.E.2.1.1~Fr.E.2.1.3 =44 % . Fr.
E.2.1.1 (23.2 g) Sephadex LH-20 % % ta 1 k= (H E2/K,
70%) W45 Fr.E.2.1.1.1~Fr.E.2.1.1.4 P4 /414> .
Fr.E.2.1.1.2 M Fr.E.2.1.1.3 ZHIA K, Z¥g H A H M Fr.
E.2.1.1.b — AN 414y . Fr.E.2.1.1.b (35.0 g), & MCI gel
CHP 20P J #H (1A (FH /7K, 24%~100%) 156 & e Bt
3 Fr.E.2.1.1.b.1~Fr.E.2.1.1.b.4 U444 . Fr.E.2.1.1.
b.2 (26.6 g) 4 Sephadex LH-20 {7 il 4 i3k 47 ¥ Bt 5 15
Fr.E.2.1.1.b.2.1~Fr.E.2.1.1.b.2.4. Fr.E.2.1.1.b.2.4
(1.1 g) 4 Sephadex LH-20 & 1 H: (FHEE//K, 70%) Hefii
JG13 FrE2.1.1.b.2.4.1~ FrE2.1.1.b.2.4.7 b H 5 .
Fr.E.2.1.1.b.2.4.1 (150.4 mg) £ F= il % v 20 AH 3
HPLC 2L 18L& 5 (L NE/7K 30%, /K H15 0.05% H
g, 3% : 3.0 mL-min”, ¢, = 16.3 min, 18.9 mg). Fr.
E.2.1.1.b.2.4.2 (179.6 mg) £ - % HPLC Zifk J5 151k
EW6 (WK, 45%, 55 0.05% FHEZ, Jiik: 3.0 mL'min™,
ty = 23.5 min, 23.9 mg). Fr.E.2.1.1.b.2.4.3 (79.4 mg) &
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e ifil] 2 HPLC ik 5134664 3 (/K 50%, K8
0.05% F R, #ii%: 3.0 mL-min™, ¢, = 20.3 min, 3.8 mg).
Fr.E.2.1.1.b.2.4.7 (89.1 mg) £ - i % HPLC 4 1t J5
BAEY 4 (LIEIK, 32%, K 0.05% F R, Tk :
3.0 mL-min’', #, = 24.7 min, 3.9 mg).

Fr.G (1.2 kg) 22 MCI gel CHP 20P S A 3% £ (F
fiE/7K, 40%~100%) i FEHE, 43 Fr.G.1~Fr.G.7 b/ 4l
7y« Fr.G.2 (280.9 g) £ Sephadex LH-20 2 i 347 %
M543 Fr.G.2.1~Fr.G.2.3 =M. Fr.G.2.3 (71.1 g)
2 YMC gel ODS-A-HG Jx AH (i #E (FHBE/7K, 30%~
100%) 4 B ¥ /i J5 75 Fr.G.2.3.1~Fr.G.2.3.4 U4 4y .
Fr.G.2.3.2 (13.9 g)% Sephadex LH-20 A% & i %% i )& 15
F| Fr.G.2.3.2.1~Fr.G.2.32.6 SN A4l % . Fr.G.2.3.2.2
(6.3 g) FF X4 Sephadex LH-20 A1 {11l (1 EE//K, 70%)
HEAT VR . 78 Fr.G.2.3.2.2.1 M Fr.G.2.3.2.22 B4
4y. Fr.G.2.3.2.2.2 (3.2 g) 4 RP-18 J AH o i A ( FF I/
K, 30%) 5 £ Ve i 4 Fr.G.2.3.2.2.2.1~Fr.G.2.3.2.2.2.3
=AMHSr. Fr.G.2.3.2.2.2.2 (2.4 g) 4 Sephadex LH-20FE
3 WEAT Ve i S Fr.G.2.3.2.2.2.2.1~Fr.G.2.3.2.2.2.2.4
DUy . Fr.G.2.3.2.2.2.2.3 (81.2 mg) £ % HPLC
Ak F B 2 (CIEIK, 34%, K& 0.05% FIR,
i3 : 3.0 mL-min’, £, = 22.3 min, 2.0 mg). Fr.G.2.3.3
(55.4 g) 4 Sephadex LH-20 F & 1% 3k 17 ¥ Bt 5 75 Fr.
G.2.33.1~Fr.G.2334 N4 4. Fr.G.23.33 (1.5 g)
28 RP-18 J AH B #F (B /7K, 30%) Ff & 0k e 45 Fr.
G.2.333.1~Fr.G.2.3338 \ 44 . Fr.G.2.33.3.7
(155.9 mg) 4 2F-4il % HPLC itk )5 B 591 (2 1/
K, 36%, K H1 5 0.05% F R, i i#: 3.0 mL-min”, 1, =
18.8 min, 1.2 mg),

2 HHERE

a1 BEREE, B THE. o -10.0 (¢
0.30, MeOH). IR (KBr): 3 372.1 7541 6971 476
1229.1 185.792 cm™. UV (MeOH) Z_. (loge): 360
(3.51).322 (3.39).226 (4.20).208 (4.25) nm. 'H NMR
(600 MHz, CD,0D) A1 °C NMR (150 MHz, CD,0D) %
#5 W, % 1, HR-ESI-MS m/z 295.058 8 [M+Na] " (calcd.
for 295.057 7, C,;H,,0.Na).

&2 WA, BT HE. IR (KBr): 3 434,
1633.1503.1285.1202.1 144.830.665.513 cm.
UV (MeOH) 7, (loge): 382 (4.05)-348 (3.89).316 (4.15).
242 (3.76).208 (4.20) nm. 'H NMR (500 MHz, CD,0D)
FIC NMR (150 MHz, CD,0D) %4 % 1, HR-ESI-MS
m/z 235.060 2 [M+H]" (calcd. for 235.060 1, C ,H,,0,)-

a3 AR, T HE. IR (KBr): 3362,
1691.1619.1480.1 164.769.571 cm™. UV (MeOH) 4

max

(loge): 362 (3.61).288 (3.06).256 (3.88)-226 (4.20) nm.
'H NMR (600 MHz, CD,0D) #1"C NMR (150 MHz,
CD,0D) #(# . % 1, HR-ESI-MS m/z 261.073 4 [M+
Na]" (caled. for 261.073 3, C,H,,O,Na).

th&a FABR, ¥ T HEE, ESI-MS m/z 243
[M+H]", 2N C ;H,,0,. '"HNMR (500 MHz, CD,0D)
d, 7.34 (1H, d, J = 2.9 Hz, H-3), 7.19 (1H, t, J = 7.6 Hz,
H-7"), 7.10 (1H, brs, H-4"), 7.06 (1H, overlap, H-6"), 7.06
(1H, overlap, H-8"), 7.00 (1H, dd, J = 8.9, 2.9 Hz, H-5),
6.79 (1H, d, J = 8.9 Hz, H-6), 424 (2H, s, H-2"), 2.32
(3H, s, H-9"); *C NMR (150 MHz, CD,0D) 6, 205.6 (C-
1), 157.1 (C-1), 150.6 (C-4), 139.4 (C-5"), 135.9 (C-3"),
131.1 (C-4"), 129.6 (C-7"), 128.6 (C-6"), 127.5 (C-8"),
126.0 (C-5), 120.1 (C-2), 119.7 (C-6), 116.3 (C-3), 46.2
(C-27),21.4 (C-9")e LA b Hfs 5] SR i i il BE AR —
B, WS TS Y 4 72 australins Ao

&S O, 3T HEE, ESI-MS m/z 211
[M+H]", 733N C,H, O, 'HNMR (500 MHz, CD,0D)
5, 7.27 (1H, d, J = 2.9 Hz, H-2), 7.01 (1H, dd, J = 8.9,
2.9 Hz, H-4), 6.79 (1H, d, J = 8.9 Hz, H-3), 3.33 (2H, t,
J=6.3,Hz H-2"),2.71 (2H, t,J = 6.3 Hz, H-3"); "C NMR
(150 MHz, CD,0D) .. 205.6 (C-1"), 176.5 (C-4"), 156.4
(C-2), 150.6 (C-5), 125.8 (C-4), 120.3 (C-1), 119.6 (C-3),
115.4 (C-6), 34.3 (C-2"), 28.5 (C-3"). LA %idfs [A) Skl
JT 4 1 L A — B, % € AL S W) 5 72 2,5-dihydroxy-
y-oxobenzenebutanoic acid.

th&e & AE A, T HEE, ESI-MS m/z 225
[M+H]', 438 CH,0,. 'HNMR (500 MHz, CD,0D)
5, 7.27 (1H, d, J = 2.9 Hz, H-2), 7.01 (1H, dd, J = 8.9,
2.9 Hz, H-4), 6.79 (1H, d, J = 8.9 Hz, H-3), 3.68 (3H, s,
H-5"), 3.33 (2H, t, J = 6.3, Hz, H-2'), 2.71 (2H, t, J =
6.3 Hz, H-3'); °C NMR (150 MHz, CD,0D) 6, 205.6
(C-1"), 175.0 (C-4"), 156.4 (C-2), 150.7 (C-5), 125.8 (C-
4), 120.4 (C-1), 119.7 (C-3), 115.4 (C-6), 52.5 (C-5"),
34.3 (C-2"), 28.8 (C-3"). LA b % ¥ [R] STk By $ix 18 J
AT, 4 2B 6 & methyl 2,5-dihydroxy-y-oxo-
benzenebutanoate .

EB TRk TR AR A —1FEE, fstu &t
AT A5 R0 SR T 45 58 DA 43R5 S0 38 X = 5 N AR SO 35 AR
BT A B O AAS S B FR K IR AR S IEE 3, £
SEH A T AN BT, 0T S HEAT B B A E

FIT ST BT 1E 37 B A Rl o
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