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CH-), 4.50 (1H. doublet, J 2.5 Hz, CO CHOH CHOH-. 5.08 
(1 H, doublet, J 2.5 Hz, -CO .CHOH CHOH- ). 6.38 ( I H. singlet. 
-C=C’H-). 6.7 1 (1 H. doublet, J 17 Hz, trans XH-CH-). 7.09 
(IH, octet, J 17 and 6 Hz. Me CH=CH-), in the presence 
of Na,CO,. the peak at 6 5.08 disappeared (keto-enolic H). 
CMR (D,O); the peak patterns alicr removal of the otf- 
resonance proton decouplcr are shown in parenthesis: 6 19.7 
(C-8; quartet). 77.0 (C-3; doublet), Xl.3 (C-2: doublet). 125.3 
(C-5.6; doublet), 143.9 (C-7; doublet), 171.4 (C-4: singlet). 204.Y 
(C-l ; singlet). Terrein in AczO and pyridine gave the diacetatc 
as a pale yellow viscous oil. mass spectrum. ,?i:e 23X (M), 196 
(MmCHZCO), 135 (MpCH2CO-Me CO,H). CMR (C-DC],): 
8 19.5 (C-8). 20.5 and 20.8 (CH, CO CH,CO), 74.7 (C-3). 
78.2 (C-2). 124.5 and 12X.1 (C-56). 140.3 (C-7). 155.1 (C-l). 
196.9 (C-l), 1702 (MeCO. CH,CO). 

Mrrrnritol und ylyccrides. Crushed. dried mycelium vvas 
extracted continuously with MeOH for I6 hr. After evapor- 
ation of the MeOH. residue was leached with 40~60 petrol 
to give a mixture of glycerides and a residue (A), The glyccr- 
ides were refuxed wjith KOH in MeOH for 30 mm to give 
free fatty acids which were methylated by brief treatment with 
CH,N,. The mixture of methyl esters was investigdtcd bcforc 
and after catalytic hydrogenation by GLC on a column (I .5 
m x 3 mm) of celite coated with IO”:> ,EGSS-X at 200 and 
a N, i-low of 45 ml ‘min. L’V of the original glyceride mixture 

showed ;.%” 27 I nm (Ei ;,, = X). Residue (A) was crystallized 
from EtOH to give mannitol. mp 165 166 : I,$,!” 3250 cm -‘; 
hcxaacctate. mp 121 122 
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It is known that Penicillium patulum produces 
the antifungal antibiotic griseofulvin along with 
the biosynthetically related metabolites griseoxan- 

We reinvestigated this organism because it was 
giving antibacterial activity and isolated griseoful- 

thone C and griseophenones A, B and C. 

vin, griseoxanthone C and griseophenone C along 
with 3,6&trihydroxy- 1 -methylxanthone, which 
was the only antibacterial metabolite (MIC vs 
Clostridium welchii = 25 ppm). It was identified 
from its UV and IR spectra, which were charac- 
teristic of other fungal xanthones [l]; its NMR 
spectrum (Ar--Me, 2 ArH as an Abqu J 2 Hz, 
2ArH as a multiplet, absence of O-Me); and 

because on treatment with CH,N, both it and 
griseoxanthone C were converted into the same 
product, 

3.6,8-Trihydroxy- I -mcthylxanthone occurs nat- 
urally as a metabolite of the lichen Lecanoru 

1 -hydroxy-3,6-dimethoxy-%methylxan- 

reuteri and was given the trivial name norlichex- 
anthone. [3a] and has been synthesized [3b]. 

thone (lichexanthone) [l]. 

Biosynthetically norlichexanthone would 
appear to be related to griseofulvin, the griseox- 
anthones and the griseophenones but it is the first 
such product in which all of the oxygen substi- 
tuents occur as free phenolic hydroxyl groups. 
There are two ways to conceive of its formation. 
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One is the direct cyclization of 2-methyl- 
4,6,2’,4’,6’-pentahydroxybenzophenone which has 
been postulated as the first aromatic product in 
the biosynthesis of griseofulvin [4]. Alternatively, 
if, as has been suggested by Harris et al. [S], a 
polyketide precursor is methylated before it is 

.cyclized into aromatic products, -then it may be 
that norlichexanthone is formed by demethylation 
of griseoxanthone C. 

EXPERIMENTAL 

Production and isolation of the metabolites. A mutant 
strain of Penicillium patulum was grown on a glucose- 
corn-steep liquor medium under conditions specified in 
British Patent 784618. Filtered broth (600 1.) was acidified 
(pH 2) by the addition of mineral acid and extracted with 
EtOAc (I x 200 1; 1 x 120 1). The EtOAc was evaporated 
to a thick, brown residue, part of which (188 g) was redissolved 
in MeOH (1:2 1) and evaporated onto Si gel (1 kg). This was 
packed as a dry column r61 on top of a further 1.5 kg of 
silica gel. The column was washed -initially with toluene (5 
1.). then CHCl, (20 1.) followed by CHCl,-EtOAc (17:3) 41. 
and finally CHCl,-EtOAc-EtOH (17:3:1) lo 1. 

The first CHCl% fractions (6 1) were concentrated (2OOml1 
and the pptd crystals (5 g) id&ified as griseoxanthonk C rni 
253-255” (1it.M 253-255”); r-3.5 and 02 (OH), 3.35 (AB qu, 
ArFI), 3.78 (AB qu ArH), 6.2 (C&-O), 7.23 (C&-Ar). The 
mother liquors were diluted with EtOAc to a density < 1, 
washed with 2 N NaOH, and evaporated to yield griseofulvin, 
identified by direct comparison with a standard sample. The 

caustic washings were acidified (pH 5) and extracted with 
EtOAc. Evaporation of this extract gave an oil (32.8 g) which 
crystallized on standing. Recrystallization from toluene gave 
griseophenone C mp 175-178” (lit.‘rf 183-185”); r-l.2 (OH), 
3.71 OH, s, Arti),- 4.11 (2H, s, ir@, 6.24 (OCFI,)., 6.34 
(OC&), 7.90 (ArCI&). Following these fractions the next 34 1. 
of eluate, on evapn, pptd norlichexanthone (42 g), which crys- 
tallized from aa Me,CO mo 272-274” (lit. r71 272-275”): blue- 
green with FkCl,: positve Dimrdth ye&ion [Sy; m/e 
258.0531; &,,,,(EtO-H),241 nm (E 36500), 311 nm (6 22500); v,,, 
3500, 3050, 1650. 1620, 1500, 830. 812. 760 cm-‘: r-3.4 (OH) -, 
3.4 (2H, m, A@, 3.85 (AB q, J ‘2Hz, Arti), 7.24 (Ar-CH,). 

Methylation of norlichexanthone and griseoxanthone C. 
Methylation of both norlichexanthone and griseoxanthone C 
with diazomethane gave lichexanthone mp 185-187” (lit. 18% 
187”) [Z]. 
Acknowledgements-We would like to thank Mr. Alan H. 
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Plant. Mangijb-a in&a L (Var. Langra). Uses. tonic, leaves and dried flowers are useful in diarr- 
Principal fruit crop of Indian subcontinent. Fruit hoea and chronic dysentry. 
is laxative, diuretic, diaphoretic, astringent and Previous work. Stembark [l], heartwood Cl], 
refrigerant, bark and kernel are astringent and leaves [l-3]. blossoms (essential oil [4], tannin 

[S], flavonoids [S] and ethyl gallate [6]), seed 

* Contribution No. 79 from Division of Agricultural Chemi- 
[7] and resin [S]. Malformation is a serious dis- 

cals, Indian Agricultural Research Institute. ease in M. Indica and a variety of reasons are 
t Percentage in malformed particles. ascribed [9,10]_ This investigation was under- 


