Tetrahedron Letters No,16, pp. 1461-1465, 1967, Pergamon Press Ltd. Printed in Great Britain.

METABOLITES OF THE POLYPORACEAE II,  CARBOXYACETYLQUERCINIC
ACID - A NOVEL TRITERPENE CONJUGATE FROM DAEDALEA QUERCINA

H.K. Adam, T.A. Bryce, I.M. Campbell and N.J. McCorkindale

Joint Mycology Laboratory, Departments of Chemistry and Botany

The University of Glasgow, Glasgow, W.2., Scotland
* .k
A. Gaudemer , R. Gmelin and J. Polonsky
Institut de Chimie des Substances Naturelles, Gif-sur-Yvette
\feceiveuw © reopuary L70f)
Until recentlyl, the only reported naturally occurring fungal triterpene conjugates

were acetates. 2 We here report the structure of a new ketonic triterpene malonate Ia, the
major metabolite of Daedalea quergina

This-compound, carboxyacetylquercinic acid, Ia, C O7 has been obtained by

34H52

silicic acid chromatography of the acetone extracts of the sporophores and had, after repeated
crystallisation, m.p. 21° [o,]D -31° (pyridine). It was more easily isolated in the form of

its dimethyl ester Ib, C m.p. 101-103°, [o,]D -2.8° (CHCl3) by silicic acid chromato=-

3685697
graphy of esterified extracts.

Titration showed that Ia was a dibasic acid and treatment of Ia or Ib with aqueous

methanolic base gave malonic acid and the hydroxy acid Ic, C31H5 004, m.p. 203 - 205° [n]D+ 22°

(pyridine). The latter with diazomethane afforded the hydroxyester Id, C32H520 4

m.p. 141 -142° [l + 50.8° (CHCL,) .

With the technical assistance of Miss M.N. Ricroch

ok
Address: 7052 Schwaikheim, Lerchenstrasse 22, D.B,R.

1461



1462 No.16

CO2R'

R= HO,C.CH,.CO R= H
R= Me0,C.CH,.CO R= Me

RO« ReH R'sH RO
Id R=H R's Me ITa R= H
Ie R= H R'a Et IIb R=x MoozC.CHZ.dG

The multiple carbonyl absorption shown by Ib in the IR was attributed to the twin
carbonyl peaks typica,13 of a malonate (1758, 1736 cm. -1) superimposed upon peaks due to an
ester (1736 cm. -1) and a ketone (1716 cm. -1) . The last function was evident from the C.D,

of Ia (A(-:z8 = -0.8). The malonate grouping gave rise in the NMR of Ib to singlets at

4
6.307 (3H, OMe) and 6.70T (2H, -O.CO.CHZ.CO.O-) and to a multiplet at 5,307

[
(1H, HCII.O. CO.R), while Ia gave only the last two of these signals (at 6.57 and 5,27

respectively).

In the side chain of Ib the grouping -CO, CHMe.CHMe.CO_Me gave rise to 3 proton

2
doublets (J = 6 ¢/s) in the NMR at 8.88 and 8.96 7 (Me at C24 and CZS) which collapsed to

'
singlets upon irradiation in the vicinity of a 2 proton multiplet at 7.3 v (-CH,CO- at Cz4and CZS) .

A peak at 6,33 7 (3H) due to the CO,Me at C, . showed apparent fine splitting (3 c/8) which

5
disappeared when the spectrum was determined at 130° in tetrachloroethane and was thus
attributed to the presence of rotamers in which the methoxyl groups have slightly different
magnetic environments.

Three of the principal fragments in the mass spectrum of Ib, namely those at
m/e 585, 467 and 309, represent successive losses of 15 (CH3). 18 (MeOZC. CHZCOZH) and
158 mass ﬁnita from the parent ion (M+ = 600) .5 The last of these transitions corresponds

to the elimination of CH2= C(OH) . CHMe.CHMe. CO_Me by McLafferty rearrangement e.g. as

2

shown in Ib. Abundant ions at m/e 143 and m/e 115 correspond to fragments of the side chain
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interpretation of the side chain fragmentation was confirmed by comparison of the mass spectra
of the methyl ester Id (M+ = 500; cracking pattern below 485 mass units identical to that of Ib)
and of the ethyl ester le, C33H5 4O 4 P 102 - 1040. The appropriate peaks in the latter
were ghifted up by 14 mass units,

The y relationship of the keto and ester functions in the side chain of Ib results in the

formation of butenolides under various conditions. Thus methanolic sodium methoxide afforded

two isomeric hydroxybutenolides ( IIa), C31H4803: A, m,p. 270- 274° and B, m,p. 228 - 229°

with almost identical IR, UV, NMR and mass spectral properties [v;:lflS 1742, 1683 cm.-l;
1
)\MeOH 217 ( € 14, 600) ; NMR signals at 8.04 and 8.18 7 (each 3H, MeC = CJ), 6 multiplet at

i
5.207 (1H, HC.O.CO.R of butenolide)]. Reaction of Ib with p-toluenesulphonic acid in
{

refluxing benzene gave an intimate mixture of the butenolide malonates IIb, C,_.H__O

35752 6,
m.p. 100-102°,
TABLE 1.
T values of H at C3
3B - alcohols 3a - alcohols
Methyl eburicoate 6.78 methyl polyporenate A 6.63
Methyl dehydrotumulosate 6.75 methyl dihydropolyporenate A 6.65
24-dihydrolanosterol 6.78 methyl 3-epidehydrotumulosate | 6.60
y-lanosterol 6.75 methyl isopolyporenate A 6.63

The configuration for the 3 substituent in Ia is suggested by the small half-width
(ca 5 cps) of the multiplet due to H at C3 and by its position in the spectra of Id (6.54 ) and
IIa (6.58 7) compared to that found for various 3a~and 3p-hydroxylated lanostane deriv&tives
(Table I).

The triterpene skeleton of Ib suggested by similarities with methyl polyporenate A
and by the co-occurrence of polyporenic acid C and dehydrotumulosic a,cidz (isolated as their

methyl esters) was confirmed by conversion of Ib into the mixture of epimeric dienes III,
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C37H5806’ m.p, 143 - 144%; (2 H multiplet at 4.5 7 due to olefinic H), the latter showing the

chromophore ()‘max 236, 243, 252 mp) characteristic of a 7, 9 (11) la,nosi:adj.ene.2 This
transformation involved LAH reduction of Ib to give a mixture of the epimeric triols IVa,

-C31H5403, m.p. 199.5- 201° and selenium dioxide oxidation of the corresponding triacetates

Vb, 03 m.p. 159- 160°. Additional evidence for the presence of the A8 double

7760%’
bond is provided by the oxidation of Ib by trifluoroperacetic acid which yields a conjugated
o R .
ketone, C36H5408' m.p. 137-139°, the UV absorption (xmax. 253 mp; € 8, 600) and CD
(a €340+ 1.1) of which are consistent with structure V7.
The new structural features shown by Ia (malonate ester, 23-keto function together
with carboxyl group at C25) are also present in several other metabolites of D. quercina .

The structures of these will be reported in a future communication.
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