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(Rehed rere~urd IO Ocrdwr 1985) 

Abtrati-The s~ructuccs of two new compounds, ganodcrk acids E and F, isolatal in the form of their methyl esters 
from the fruit body of the fungus Gunodmno l~i&un have ban elucidated as 3&7fl,lk-trihydroxy-11,23dioxo-k- 
lanost-8-cn-26oic acid and 3,7.11.15.23-pentaoxo-5a-hnot-&en-2~~ acid, rcspcctivcly. 

Ih-TRODUCllON 

Recently we reported the isolation and structure dctermi- 
nation of ganoderic acid Dt [I], together with ganoderic 
acids A and B, from the methanol txtf8Ct of the fruit body 
of G~.&erma lucidwn (Japanese name: Manncn-take). 

In this paper, we wish to report the isolation of the 
known ganodcrk acid C [2] and two new ganodcrkacids, 
named ganodcric acids E and F from the same material. 
‘HNMRand*‘CNMRassignwntsofthesecompounds 
have been performed using proton-proton and 
proton&n shift correlation two dimensional NMR 
techniques. 

RESULTS AND Dl!SCUSSlON 

After treatment of the chloroform fraction (acidic 
fraction) from the methanol extract of Gonodermo lucidum 
with diazomcthane. compounds lc and Id were isolated 
by silica gel column chromatography and reversed-phase 
HPLC. 

Compound lb, methyl ganoderatc E, analyscd for 
C,,H.,,O,, and showed in the UV spectrum an absorp 
tlon at 250 nm. Its value and intensity arc characteristic of 
an z&msaturatcd carbonyl group. The IR spectrum of lc 
showed the presence of hydroxyl groups. cstcr carbonyl 
and an a$-unsaturated catinyl groups. The ‘H NMR 
spaztrum of lc rcvcalcd the prcscncc of two seco&ry 
methyls, five tertiary methyls. a carbomcthoxyl methyl 
and three hydroxymcthinc protons (63.2q4.53 and 4.72) 
(Tabk 1). 

Acctylation of lc gave lg. its ‘HNMR spectrum 
displayed signals for three acetoxyl methyls and the above 
three hydroxymethinc proton signals wcrc shifted down- 
field to 64.46, 5.49 and 5.26. respectively (Table 1). In the 
mass spectra of compounds lc and lg, an m/z 129 

*Part 5 in the scncs “Studia on the Metal_wlita of Higher 
Fungi”. For Pan 4 see ref. [I]. 

tin ref. [I] this compound was gtvxn the name ganodek rd 

C. However. the latter name has already been assigned to a 

compound isolawd by Nishitoba et al. [2]. 

fragment ion peak was observed resulting from cleavages 
between C-22 and C-23 and thus suggesting the presence 
of the same side chain. as found in methyl ganodcratcs A. 
Band D[l]. 

In the ’ C NMR spectrum of lc. three carbonyl carbon 
signals weft o&cd at 6 176.2 (C-26), 199.8 (C-l I) and 
208.5 (C-23) (Tabk 2). On the other hand, four carbonyl 
carbon signals were obsctvcd at 6 176.2 (C-26X 199.4 (C- 
l I), 208.6 (C-23)and 217.1 (C-3)in thcspcctrumof la [I]. 
This suggested that the loss of one carbonyl carbon signal 
in the spectrum of Ic is due to C-3. This was supported by 
the fact that the thra carbon signals bearing hydroxyl 
groups wcrc observed at 669.3, 72.3 and 78.0 in lc, while 
two carbon signals in the “C NMR spectrum of la were 
detected. Also. the loss of a carbonyl carbon signal in the 
spectrum of lc relative to that of lb [ I J, indicated that the 
lost signal was due to C-IS. All thcsc data indicated that 
the structure ofcompound lc is methyl 3.7. I S-ttihydroxy- 
Il.23dioxo-5u-lanost-8cn-2~oatc. This was supported 
by its transformation into 2a on reaction with pyridinium 
chlorochromatc 131. 

II was very easy to identify the cross peaks concspond- 
ing to the C-3, C-7 and C- I5 carbon atom bands and the 
proton signals in the proton-carbon shift correlation 
diagram and so the three hydroxymcthinc proton signals 
at 63.20. 4.53 and 4.72 were unambiguously assignai to 
the hydrogcns attxhcd at C-3, C-7 and C-IS. respectively. 
The configuration of H-3 was rcvcakd to bc a by its 
coupling constants of 11 and 6.5 Hz with the protons ofC- 
2 [43. Also H-7 appeared to have an aconfiguration [I]. 
The configuration of the last methinc proton H-IS was 
revealed to bc fi by itscouplingconstants when referred IO 
the ‘HNMR spaztral data of compound la [I]. 
Thcrcforc. the structure of lc was clucidatcd as methyl 
3fl,7j?.lk-trihydroxy- 11,23-dioxo-Sa-lanost -8-en-26 
oatc. It was named methyl ganodcratc E and the parent 
&diSganOdCricXidE 

Compound ld, methyl ganodcratc C. analyscd for 
C,,H..O,, and showed in the UV spectrum an absorp 
tion at 2SOnm. The IR spectrum of Id showed the 
presence of hydroxyl group, ester carbonyl and carbonyl 
groups.Thc’HNMRand*3CNMRdataof1dwerevcry 
similar to thoscof lb, but the ‘H NMR spcztrum of lddid 
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T&k 1. ‘H NMR spactral data of compounds lc, Id, lg. lh and h (300 Ml+_ CD&) 
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273 ddd 

(I 3.6. 3.6, 3.6) 

281 ddd 

(13.5, 3.7. 3.7) 
1.16m 

1.63 m l.67m 

1.63 m 1.67 m 

3.2Odd 

(I I. 6.5) 

0.90 dd 

(125. 1.5) 
1.59 ddd 

(125, 125. 10.5) 
212ddd 

(125. 7.5, 1.5) 
4.53 dd 

(10.5. 7.5) 

276 br d 

(15) 
245 d 

(I9 
C72 dd 

(a. 7.5) 
1.78 m 

1.78 m 

1.78 m 

0.94 s 

4.46 dd 

(9.7, 6.5) 

0.99 dd 

(14. 2) 
1.39 ddd 

(II 14. 8.5) 
240ddd 

(14. 8.5, 2) 

5.49 dd 

(8.5. 8.5) 

280d 
(15.7) 

252 d 

(15.7) 
5.26 dd 

(9.5. 6) 
l.MJddd 

(19. 14 6) 
L12ddd 

(19. 9.5. 8) 

1.83 d&i 

(14 14 8) 
I.01 s 

1.22 J 

2a)m 
0.86 d 

(6.4) 
223 dd 

(Ia2 9.5) 
239 dd 

(lb.2 3) 
2466 

(17.6 5) 
282 dd 

(17.6 8) 
292 qdd 

1.24 J 

2OOm 

0.86 d 
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218 dd 
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24Odd 

(16.1. 25) 

24Odd 
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279 dd 
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3H-27 I.16 d 
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3H-28 1.23 s 
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OMC 3.67 s 
OAC-3 -. 
-7 - 

-15 - 

OH-7 - 

292 m 

1.45ddd 

(I 3.7. 8.2 8.2) 
247 dd 

(13. 8) 
245 ddd 

(8. 7. 6) 
- 

-. 

1.54dd 

(13.5. I) 
1.65 ddd 

(13.5. 12 9.5) 

Losddd 

(12 7.4. I) 
4.82 ddd 

(9.5, 7.4, 4.5) 

276brd 
(17.5) 

268d 
(17.5) 

._ 

205 m 

248m 

2lOm 

1.00 s 

1.23 s 

215 m 
0.97 d 

(6) 
235 br d 

(5.2) 
235 br d 

(5.2) 
242 dd 

(17.3.4.5) 

283 dd 

(17.3. 9) 

293 qdd 

(7.2 9. 4.5) 
1.16 d 

(7.2) 
1.31 s 
1.10 s 

1.08 s 

3.64 s 
- 

- 

_- 

4.04 d 

(4.5) 

297 m 

1.57 ddd 

(13.7, 8.3. 8.3) 
2SOm 

2SOm 

- 

1.64dd 
(13.7. 1.6) 
1.4Oddd 

(13.7. 13.2, 8.8) 
239 m 

5.85 dd 

(8.8, 8.3) 

276 br d 

(18) 
265 d 

(IQ 
- 

2Mdd 

(16.1. 9.8) 

247 dd 

(16.1. 9.7) 

2oOm 

1.03 s 

1.15 s 

218 m 

0.W d 

(6.2) 
235brd 

(6.1) 
235 br d 

(6.1) 
242 dd 

( 17, 4.6) 

284dd 

(17, 8.5) 

295 qdd 

(7. 8.5. 4.6) 

1.17 d 

VI 
1.23 s 
I.10 s 

1.03 s 
3.67 s 

_. 

1.91 s 
- 

- 

289 ddd 

(14, 9. 6) 
1.73 ddd 

(14. IO, 5.9) 
261 ddd 

(15.2 10, 6) 
246ddd 

(IS.2 9. 6) 

23odd 

(15. 27) 
2.69 dd 

(15. 13.5) 
246dd 

(13.5. 27) 
- 

288 dd 

(16.2. 0.8) 

274 d 
(16.2) 

-_ 

1.85 dd 

(1828) 
274 dd 

(le.2 9.3) 

223 ddd 

(Il. 9.3. 8) 
0.88 d 

(0.8) 
1.27 s 

2lOm 

0.97 d 

(6.3) 
235 m 

235 m 

242 dd 

17.5. 4.8) 

283 dd 

(17.5, 8.5) 

295 qdd 

(7.1. 8.5, 4.8) 
1.18 d 

(7.1) 
1.63 s 
1.13 s 

I.11 s 

3.67 s 
- 

- 

- 

.- 

Values in parattbacs arc coupling constants in Hz - indiata no signal. Sipuls indicated u 0 were 

unfcs&od of ovefhpfxd multipktr 
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