
Phywchemistry, Vol. 24, No. II, pp. 2753-2755, 1985. 
Printed in Great Britain. 

0031~9422/85 S3.00+0.00 
0 1985PergamonPressLtd. 

TWO NAPHTHOPYRAN DERIVATIVES FROM FARAMEA CYANEA* 

F. FERRARLt G. DELLEMONACHE and R. ALVESDELIMA$ 

Centro Chimica dei Recettori e delle Molecole Biologicamente Attive de1 C.N.R., Universitil Cattolica del S. Cuore, Largo France- 
Vito 1, Roma, Italy; $Departamento de Quimica, U.F.A.L., 57.000 Mace& Brazil 

(Reuised received 18 April 1985) 

Key Word Index-Forcunerr cyanea; Rubiaceae; naphthopyrans; anthraquinones; lichexanthone. 

Abstract-Four anthraquinones and two new products, faramol (3,4-dihydro-3-hydroxy-2,2-dimethyl-2H- 
naphtho[1,2-b]pyran) and ‘I-methoxyfaramol (3,4-dihydro-3-hydroxy-7-methoxy-2,2_dim,2- 
blpyran), have been isolated from Farameu cyaneu. 

INTRODUCITON 

Rubiaceae are known as a source of anthraquinones and 
compounds with naphthalene nuclei. In the present 
article, we describe the isolation from Faramea cyunea ofa 
xanthone, four known anthraquinones and two new 
naphthopyrans with a hydroxy group in the pyran ring, 
faramol and 7-methoxyfaramol. Faramol showed a low 
cytotoxicity on KB cells in oitro whereas it was inactive 
against bacteria and fungi. 

RESULTS AND DISCUSSION 

The benzene extract of the bark of F. cyonea afforded as 
main component 1-hydroxy-3,6-methoxy-g-methyl- 
xanthone, namely lichexanthone. Mp and physical data of 
lichexanthone and its acetylderivative were coincident 
with those of the componnds previously described from 
Aspidosperma formosunum (Apocynaceae) [l]. It was 
suspected [l] that the compound had come from a lichen 
present on the bark. 

The benzene extract of the heartwood of F. cyanea 
afforded /%sitosterol, the anthraquinones 1-4, faramol(8) 
and 7-methoxyfaramol (9). Rubiadin (l), 3-hydroxy-2- 
methylanthraquinone (2), 3-hydroxy-1-methoxy-2- 
methoxymethylanthraquinone (damnacanthol-o-methyl 
ether) (3) and 1,3dihydroxy-2-methoxymethylanthra- 
quinone (lucidin-o-methyl ether (4) were identified from 
spectral and analytical data. Compounds 3 and 4, pre- 
viously found in Morinda lucida [2] and Galium album [3] 
respectively, may be artefacts formed from damnacanthol 
and lucidin by contact with methanol. 

The ‘HNMR spectrum of the first new compound, 
C,,H,,02, [M]’ at m/z 228, showed signals for six 
aromatic protons two of which were ortho coupled, 
whereas the remaining four disclosed an unsubstituted 

*A preliminary communication of this work was presented at 
the International Symposium of the Phytochemical Society of 
Europe on The Biochemistry ofPlant Phenolics, Ghent, Belgium, 
28-31 August, 1984. 

tTo whom correspondence should be addressed. 

naphthalene ring; the resonances of two methyl groups 
(6 1.32 and 1.40, respectively) and of an AXY system were 
also present. The A proton (triplet at 63.83) was shifted 
downfield by acetylation (6 5.03). The mass fragmentation 
pattern (losses of HzO, C4H70 and C*HsO from the 
molecular ion) suggested the presence of a pyranol ring 
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Abstract-The anthraquinones 6-methylxanthopurpurin-3-methyl ether, xanthorin, and l+dihydroxy-2-methoxy-7- 
methyl-9,10-anthraquinone (austrocortinin) have been isolated from fruit bodies of a red Australian toadstool 
belonging to the genus Cortinarius; austrocortinin is reported for the first time as a natural product. 

INTRODUCTION 

Anthraquinonesare found in great variety in toadstools of 
the genus Cortinorius [l] and their occurrence and 
distribution has proved particularly useful in differentiat- 
ing infrageneric taxa [2]. While several of the quinones 
isolated to date such as emodin, physcion, erythroglaucin 
and endocrocin are also found elsewhere in nature, others 
such as dermocybin (1) [3], dermolutein (3) [4], cin- 
nalutein (4) [S], dermorubin (5) [4] and cinnarubin (6) [S] 
are restricted to Cortinarius and in particular to the 

*Many of the fungal anthraquinones are present as, or are 
accompanied by, their I-/I-Dglucopyranoside derivatives [S, 61. 

TTaxonomic diiliculties exist within the genus Cortinarius and 
there is a marked confusion in the nomenclature in the subgenus 
Dermocybe. The taxonomy of Cortinorius in Australia is severely 
underdeveloped and the Australian taxa are basically unknown. 
Voucher specimens of the fungus discussed here are lodged at the 
herbariums of the NSW Department of Agriculture Biological 
and Chemical Research Institute, Rydalmere, NSW (accession 
number DAR 50092) and the Royal Botanic Gardens, Edinburgh, 
U.K. The fungus has been placed in the subgenus Dermocybe 
close to Cortinarius (Democybe) songuineus (Wti ex Fr.) Fr. and 
Cortinorius (Dermocybe) puniceus Orton [Watling, R., personal 
communication]. 

subgenus Dermocybe. The abundance and ease of extrac- 
tion of these and related* pigments, coupled with their 
efficient chromatographic separation and rapid identifi- 
cation has led to their use as chemotaxonomic markers 
during mycological studies of European [7], South 
American [8] and North American [9] varieties of 
Cortinarius toadstools. 

In view of the importance of anthraquinones to the 
systematics of Cortinarius we have examined the anthra- 
quinone content of a red Australian member of this 
groupt and report here the presence of three hydro- 
xylated anthraquinones, 2, 7 and S, which have not 
previously been reported in Cortinarius or in any other 
genus of Easidiomycetes; further, the anthraquinone 8 is a 
new natural product. We have made a preliminary report 
elsewhere of the presence in this red toadstool of the novel 
tetrahydroanthraquinones 9 and 10 [lo]. 

RESULTS AND DISCUSSION 

Extraction of fresh, cinnabar-red sporophores of the 
fungus with alcohol gave a deep red solution which was 
concentrated, extracted with petrol to remove a lipid 
fraction consisting largely of triolein (trioleylglycerol) and 
then with ethyl acetate to remove pigments from the 
aqueous phase. Preliminary column chromatography 
separated the less polar anthraquinones from the more 


