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A new meroterpenoid from Ganoderma resinaceum
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Abstract: Objective For the purpose of finding new agents, the chemical study on Ganoderma resinaceum was carried out. Methods
The chemical constituents from the dried fruiting bodies of G. resinaceum were isolated by column chromatographic methods of silica
gel, MCI-Gel resin, and high performance liquid chromatography. The structures were elucidated by spectroscopic methods, including
extensive 1D and 2D NMR techniques. Results Four compounds including one new meroterpenoid were isolated from this fungus.
Their structures were identified as ganoresinains F (1), 3f,78,15p-trihydroxy-11,23-dioxo-lanost-8,16-dien-26-oic acid (2), ganoderic
acid XL, (3) and 2,3-dihydro-4(1H)-quinolone (4). Conclusion Compound 1 is a new compound and named as ganoresinains F (1).
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(ganoresinains F, 1). 3B,7B,15p- = 3E-11,23- i
- ENR-8,16- —Mi-26- 7Rk (3B,7B,15B-trihydroxy-
11,23-dioxo-lanost-8,16-dien-26-oic acid, 2) FlRZ
g XL, (ganoderic acid XL,, 3). 2,3-_&-4 (1H)-
WEVENR [2,3-dihydro-4(1H)-quinolone, 4], 1, 1k
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UV-2401A 846G CH A BEA A D;
DRX-400 A% WL PRAX CHip A0 8w A a] )
Agilent-1200 Y 5 28080 154 (3 [ Agilent A7)
Bio-Rad FTS-185 f# LI AR # T #5354 . Venusil
XBP-Cjs (250 mmX 10 mm, 5 pm) 5l
Ultimaten XB-Phenyl (250 mmX 10 mm, 5 um) il
H O . YMC-Pack ODS-A (250 mm X 20 mm, 5
pm) il kR (38 EA SR Bio-Rad A H]).

TEAEER (80~120. 200~300 H )+ GF,s4 (100
mmX 100 mm) R (5 SiEFEA THER AT );
MCI-gel CHP-20P (75~150 pm) #fi§ (B Rics
IR ZGRHA PR AT D; 10% HySO4s AR 2 ZJ
DU FEEE. ABR (CREERZZREL A R
AFD; T FE . S ke, HEE, TR LBE (2
TR RN E ), Bk,
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W R Z 45 kg T, i, H 95%H) 1%
IR ERE 2 ¥k, &R 60 min, 4R 2
OB, FERURFHBSTR CFE AL, BERR B8 AHIRE R
G2 E. BE (1.0kg) IEMEEREERE ST A

NN

e, Ay A A - HEE (120,70 01, 40 ¢
1.8:1.5:1.0: 1) BAEBEM, 1536 1 (Fr. A~
F) #H%r. Fr. C (500 g) FIEAHRERHE (s 5 2,
Ay S - (12044001, 20: 1. 10
1,501,000 D BEEEBENL, 193] 6 N5 (Fr. C-1~
C-6). Fr. C-3 (48.9 g) H MCI H AT ik /3 5,
I 32%. 45%. 60%- 75%- 95% H K B,
58] 5 MHS (Fr. C-3-1~C-3-V). # Fr. C-3-1 A1 11
S 9 W ERA R 2 JE HEAT HPLC 23 B0 #7, Fr. C-3-1
Fl YMC-Pack ODS-A (250 mmX20 mm, 5 um)
IR, DL 53%H BRSO, AR E
4 5 mL/min, #EEEE A 500 pL, Y4 22.2~24.8 min
()T W 190 & WML o KL T R B,
Ultimate XB-Phenyl (250 mm X 10 mm, 5 pm) i
A, L 53% KIS, AR
Vi 3 mL/min, Y4E 15.7 min () @EEELEY)
4.Fr. C-3-I1 ®H YMC-Pack ODS-A (250 mm X 20 mm,
5um) IR, DL 45% K IERCNTR S,
PR E N 5 mL/min, HFEAEEN 400 pL, 4 A
34.5~35.7 min £ 46.8~48.3 min [ (1% W51k &4
A M AW Brfg MO B R AR,
Ultimate XB-Phenyl (250 mmX 10 mm, 5 um) i
HEiEEaith, L 66% BN AIAE, A ER
3 mL/min, 73 HUC4E 12.2 min A1 14.0 min (804,
REAY) 2 F1 1. W HH 2 Venusil XBP-C 5 (250
mmX10 mm, 5 pm) il A4, DL 58%
HEE N sh A, AR &N 3 mL/min, Y4 7.2 min
G AW 3 4L A1 1~ 4 BIUSCER5 3 M 1884
168.7. 33.0 £ 18.8 mg.
3 SHEE

AW 1: BHEEEE, (o] —35.8° (¢ 0.065,
MeOH), Hi “C-NMR. DEPT i &% HR-ESI-MS m/z:
363.181 9 [M—H] (it51H 364.188 6, CyoHys0¢)
T H > T35 0N CaoHagOpr THREFHAMMPER 7.
HAAMGE 3419, 1711, 1 607, 1 489, 1463 cm ™' &
TN TR, BN T AR AR RS BRI
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A 5 KRS E SEA AP0 R AR AE D5 S50 . I W
23 '"HANMR i, X4 3 M ERTES o
7.18 (dd, J = 2.6, 8.8 Hz, H-5), 6.94 (d, J = 8.8 Hz,
H-6), 6.91 (d, J =2.6 Hz, H-3), A& H R W 458
HAFEE— ABX RS, 5T (0 5.10, t,
J=7.0 Hz, H-8'; 8y 3.20, d, J=9.8 Hz, H-10") 4%l
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WA AW 1 R AFEAERIEA AT DL A2 A 7
8 [C-1 (Oc 166.4) Fl C-2' (dc 107.1)] LI H-3 5
C-1" (8¢ 202.7), H-3"5 C-1', C-2'H) HMBC #H%:43 5
WESE, X5 1M &E H G. theaecolum (J. D. Zhao) 1]
41l ganotheaecoloid B A H AR A [ 2 4b7E T,
&) 1 L ganotheaecoloid B /0 1 ANAMEFIEE, H#E
M ganotheaecoloid B (1] C ¥ A C-6"/11"2 [H] W%
R THAEY 1. X—fHknr Ll H-3'5 Cc-4,
C-5', C-7'All C-8', H-6'55 C-4, C-7', C-8, C-9'All
C-10', H-12'5 C-10', C-11", C-13'BA & H-13'5 C-10,
C-11', C-12'f*) HMBC #H>< A 2 H-3'/H-4'/H-5'/H-6',
H-8//H-9/H-10'f#] '"H-'H-COSY H#HX/FFIFsE (&
Do kL, WEY 1 SR URE, & 1A
Jeill, M NI R Z &K Fo ESI-MS m/z: 363 [M—
H], HR-EI-MS: m/z 363.181 9 [M—H] (it#1H
363.188 6, CyH306). 'H-NMR (400 MHz, CD;0D)
5:6.91 (1H, d, J = 2.6 Hz, H-3), 7.18 (1H, dd, J = 8.8,
2.6 Hz, H-5), 6.94 (1H, d, J = 8.8 Hz, H-6), 5.10 (1H,
t, J = 6.9 Hz, H-8'), 3.20 (1H, d, J = 9.8 Hz, H-10),
1.13 3H, s, H-12"), 1.10 (3H, s, H-13'), 1.57 (3H, s,
H-14"); "C-NMR (100 MHz, CD;0D) 6: 166.4 (C-1),
120.9 (C-2), 108.6 (C-3), 153.7 (C-4), 129.3 (C-5),
114.9 (C-6), 202.7 (C-1"), 107.1 (C-2'), 37.8 (C-3"),
24.0 (C-4"), 30.7 (C-5"), 28.7 (C-6"), 136.9 (C-7"),
125.2 (C-8'), 36.3 (C-9), 78.9 (C-10"), 73.8 (C-11"),
25.7 (C-12'), 24.9 (C-13"), 16.2 (C-14).

WEY 2: AR, 3TN C3HuOr;
HR-ESI-MS m/z: 515299 1 [M—H] ; 'H-NMR(400
MHz, CD;OD) §: 2.67 (1H, m, H-1), 0.80 (1H, s,
H-1), 1.47 (2H, m, H-2), 2.97 (1H, dd, J = 11.3, 5.0

- COSY
~— HMBC

1 &1 5EE HMBC #1 COSY #%
Fig. 1 Key HMBC and COSY correlations for compound 1

Hz, H-3), 0.77 (1H, s, H-5), 1.94 (1H, dd, J = 12.4, 7.4
Hz, H-6), 1.42 (1H, m, H-6), 4.31 (1H, dd, J=9.4, 7.6
Hz, H-7), 2.80 (1H, d, J = 15.2 Hz, H-12), 2.70 (1H,
m, H-12), 5.26 (1H, s, H-15), 5.08 (1H, s, H-16), 1.10
(3H, s, H-18), 1.05 (3H, s, H-19), 2.44 (1H, m, H-20),
0.85 (3H, d, J = 6.7 Hz, H-21), 2.37 (1H, d, J = 8.0
Hz, H-22), 2.33 (1H, d, J = 5.1 Hz, H-22), 2.56 (1H,
m, H-24), 2.10 (1H, d, J = 15.1 Hz, H-24), 2.70 (1H,
m, H-25), 0.96 (3H, d, J = 6.8 Hz, H-27), 0.83 3H, s,
H-28), 0.65 (3H, s, H-29), 0.83 (3H, s, H-30);
BC-NMR (100 MHz, CD;0OD) &: 35.7 (C-1), 29.0
(C-2), 78.8 (C-3), 39.6 (C-4), 50.5 (C-5), 28.3 (C-6),
70.1 (C-7), 161.9 (C-8), 142.6 (C-9), 39.8 (C-10),
201.7 (C-11), 47.3 (C-12), 52.8 (C-13), 57.4 (C-14),
77.9 (C-15), 125.6 (C-16), 155.7 (C-17), 22.7 (C-18),
19.7 (C-19), 28.8 (C-20), 20.7 (C-21), 49.3 (C-22),
209.8 (C-23), 48.7 (C-24), 35.7 (C-25), 179.4 (C-26),
17.5 (C-27), 28.5 (C-28), 16.4 (C-29), 23.3 (C-30). LI
E¥dE S ok — 2, WM e A 2 o 3B,
7B,15B- = E-11,23- i 2 - £ 5 -8,16- —Ji-26-
RIR .
twEW 3. AR, TN CyHes0q5

HR-ESI-MS m/z: 517.317 7 [M—H]; "H-NMR (400
MHz, CD;0D) 6: 2.91 (1H, m, H-1), 1.06 (1H, dd, J =
13.4, 4.4 Hz, H-1), 1.59 (2H, m, H-2), 3.16 (1H, dd,
J =113, 5.1 Hz, H-3), 1.48 (1H, m, H-5), 1.66 (1H,
m, H-6), 1.44 (1H, m, H-6), 4.50 (1H, d, J = 4.3 Hz,
H-7), 2.80 (1H, d, J = 17.4 Hz, H-12), 2.35 (1H, m,
H-12), 4.55 (1H, dd, J = 9.3, 6.2 Hz, H-15), 2.21 (1H,
m, H-16), 2.17 (1H, m, H-16), 2.23 (1H, m, H-17),
1.18 (3H, s, H-18), 0.98 (3H, s, H-19), 2.03 (1H, m,
H-20), 1.00 (3H, s, H-21), 1.31 (2H, m, H-22), 2.39
(1H, m, H-23), 1.69 (1H, m, H-23), 6.73 (1H, t, J =
7.3 Hz, H-24), 1.78 (3H, s, H-27), 0.98 (3H, s, H-28),
0.78 (3H, s, H-29), 1.23 (3H, s, H-30); *C-NMR (100
MHz, CD;0D) 6: 35.5 (C-1), 28.7 (C-2), 79.2 (C-3),
39.6 (C-4), 47.3 (C-5), 27.7 (C-6), 68.9 (C-7), 162.1
(C-8), 1422 (C-9), 40.1 (C-10), 202.1 (C-11), 53.8
(C-12), 49.1 (C-13), 55.0 (C-14), 72.7 (C-15), 24.5
(C-16), 52.3 (C-17), 19.3 (C-18), 17.6 (C-19), 75.0
(C-20), 25.3 (C-21), 43.2 (C-22), 32.3 (C-23), 143.8
(C-24), 128.9 (C-25), 171.7 (C-26), 12.4 (C-27), 28.5
(C-28), 16.5 (C-29), 21.8 (C-30). LA %3k 5 kK
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B, %S 3 NRER XL,

EY 4. EEMRY, 5728 CoHINO;
HR-ESI-MS m/z: 146.060 6 [M+H]"; "H-NMR (400
MHz, CD;0D) 6: 7.92 (1H, d, J = 6.5 Hz, H-2), 6.29
(1H, d, J= 6.7 Hz, H-3), 8.20 (1H, d, J = 8.1 Hz, H-5),
7.35 (1H, dt, J = 15.0, 7.5 Hz, H-6), 7.64 (1H, dt, J =
14.8, 7.4 Hz, H-7), 7.53 (1H, d, J = 8.1 Hz, H-8);
BC-NMR (100 MHz, CD;0D) &: 141.4 (C-2), 109.7
(C-3), 180.8 (C-4), 126.9 (C-5), 125.5 (C-6), 133.8
(C-7), 119.5 (C-8), 141.5 (C-9), 126.1 (C-10). LA L
Mo 5 ScirdioE — 800, M ERE Y 4 N 2,3-
A -A(LH)-ME T o
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