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During studies into fungal toxins, we attempted
to isolate sphaeropsidin from cultures of Phoma
NRRL 3188 according to the reported procedure
[1]. Although the extracts were found to cause
wilting of clover, the test plant, no spaeropsidin
could be obtained but we isolated terrein, a sub-
stance previously reported to occur in Aspergillus
terreus [2], fischeri [3], stellatus [4] and Pencil-
lium raistrickii [5]. The structure (1; R = H) of
terrein has been deduced from chemical degrada-
tion [5-7] and we have confirmed this structure
on the basis of '*C and 'H NMR studies. A syn-
thesis of racemic terrein was reported recently
[8].

The mother liquors from the cultivation of
Phoma NRRL 3188 [9] were extracted to yield
a mixture of metabolites, a principle component
of which was terrein. The mycelium was extracted
to give mannitol and a mixture of fatty acid gly-
cerides. The latter were saponified and the free
acids esterified with diazomethane before analysis
by GLC.

RO

(1) Terrein R =H

PMR and CMR spectra of terrein and its diace-
tate (1; R = Ac) are given in the experimental
together with assignments of proton and carbon
atoms. The PMR spectrum shows clearly the ar-
rangement of protons at C-6,7,8 (1) and the pro-
tons at C-2,3 must bear a trans relationship since

* Part 5 in the series “Fungal metabolites”, for part 4 see
Howard, C. C. and Johnstone, R. A. W. (1974) J. Chem. Soc.
Perkin I.

the coupling constant is small. The CMR spec-
trum showed only seven peaks instead of the eight
required by structure (1; R = H). On removing
the off-resonance decoupling to protons, two
peaks remained singlets and were readily assigned
to C-1 and C-4 and one peak (C-8) split into a
quartet; the remaining peaks separated into
doublets. Two carbons (C-5,6) must have acciden-
tally identical chemical shifts (extra large signal
at 6 125-3) since there is no symmetry in the mole-
cule. To confirm this, the CMR spectrum of ter-
rein diacetate was obtained when it found that
the signals for C-5,6 had separated and appeared
at § 124-5, 128-1.

GLC of the fatty acid methyl esters showed
that the principle acids were palmitic, stearic,
oleic, and linoleic and UV spectroscopy indicated
that presence of a small amount of conjugated,
polyunsaturated acid.

EXPERIMENTAL

Fungal culture. Phoma NRRL 3188 was grown for 17 days
at 25° in shake culture on the following medium: glucose (2%
w/v), malt extract (0-2%; Oxoid), mycological peptone (0-2%;
Oxoid), potassium dihydrogen orthophsophate (0-29;), MgSO,
(0-2%) in dist. H,O. The mycelium and aq liquors were separ-
ated by filtration.

Terrein. This was initially isolated by the cumbersome pro-
cedure described for the isolation of sphaeropsidin [1]. Sub-
sequent isolations were as follows. The mother liquors (10
1.) were evaporated under red. pres. to a small bulk (ca. 250
ml) and were then extracted with EtOAc (6 x 250 ml). Com-
bined extracts were evaporated to yield a brown oil (900 mg)
which was leached with hot C¢Hg (3 x 50 ml). The CsHg
extracts were evaporated and the residual brown solid was
chromatographed on Si gel (50 g; elution with EtOAc to yield
terrein (400 mg; colourless crystals from CH,Cl,) mp 21—
122°; [0J37 +155° (c = in H,0); 49" 273 nm (e = 30000)
345nm (e = 125); vRsi' 3320, 3160, 1690, 1635, 1570 cm™';
mass spectrum, m/e 154 (M), 139 (M-Me), 121 (M-Me-H,0);
found: C, 62:52; H, 655. Calc. for CgH,,0;5: C, 62:32; H,
6:54%. PMR (D,0): é 2:17 (3H, doublet, J 6 Hz, CH;~-CH
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CH-), 4-50 (1H. doublet, J 25 Hz, -CO .CHOH . CHOH-, 508
(1H, doublet, J 2-5Hz,-CO.CHOH.CHOH-), 6:38 (1H, singlet,
~C=CH-), 6-71 (1H. doublet, J 17 Hz, trans -CH=CH-). 7-09
(IH, octet, J 17 and 6 Hz, Me CH=CH-), in the presence
of Na,CO,. the peak at é 508 disappeared (keto-enolic H).
CMR (D,0); the peak patterns after removal of the off-
resonance proton decoupler are shown in parenthesis: & 197
(C-8; quartet), 770 (C-3; doublet), 81-3 (C-2: doublet). 1253
(C-5.6; doublet), 1439 (C-7; doublet), 171-4 (C-4; singlet). 2049
(C-1; singlet). Terrein in Ac,O and pyridine gave the diacetate
as a pale yellow viscous oil. mass spectrum. m;e 238 (M), 196
(M-CH,CO), 135 (M—CH,CO-Me CO,H). CMR (CDCl,):
d 19-5 (C-8), 205 and 208 (CH; CO - CH,CO), 747 (C-3).
782 (C-2), 124:5 and 1281 (C-5,6). 140-3 (C-7), 1651 (C-4),
1969 (C-1), 170-2 (MeCO. CH;CO).

Mannitol and glycerides. Crushed, dried mycelium was
extracted continuously with MeOH for 16 hr. After evapor-
ation of the MeOH, residue was leached with 40-60" petrol
to give a mixture of glycerides and a residuc (A). The glycer-
ides were refluxed with KOH in MeOH for 30 min to give
free fatty acids which were methylated by brief treatment with
CH,N,. The mixture of methyl esters was investigated before
and after catalytic hydrogenation by GLC on a column (15
m x 3 mm) of celite coated with 10%, EGSS-X at 200" and
a N, flow of 45 ml/min. UV of the original glyceride mixture
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showed ZEQM 271 nm (E{’;, = 8). Residue (A) was crystallized
from ELOH to give mannitol. mp 1651667 viud® 3250 cm™';
hexaacetate, mp 121- 1227
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It is known that Penicillium patulum produces
the antifungal antibiotic griseofulvin along with
the biosynthetically related metabolites griseoxan-
thone C and griseophenones A, B and C.

We reinvestigated this organism because it was
giving antibacterial activity and isolated griscoful-
vin, griseoxanthone C and griseophenone C along
with  3,6,8-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 [1]; its NMR

spectrum (Ar-Me, 2 ArH as an Abqu J 2Hz, -

2 ArH as a multiplet, absence of O-Me); and

because on treatment with CH,N, both it and
griscoxanthone C were converted into the same
product, 1-hydroxy-3.6-dimethoxy-8-methylxan-
thone (lichexanthone) [1].
3.6,8-Trihydroxy-1-methylxanthone occurs nat-
urally as a metabolite of the lichen Lecanora
reuteri and was given the trivial name norlichex-
anthone, [3a] and has been synthesized [3b].
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.



