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Abstract-A bioconversion similar to the one that converts glucosone to the unusual pyrone cortakerone in Corticium 
coaruIewn was shown to occur in morels, which produce the alcohol homologuq microthecin, from an unknown 

carbohydrate precursor. 

INTRODUCTION 

We recently reported [l] the screening of more than 300 
~~ofun~ for the unusual enxymatic activity which 
converts Dglucosone (Darabino-2-hexosulose) to cor- 
talceronc (I), a pyrone previously obtained from the 
lignicolous fungus Cortklum caeruleum subjected to 
‘activating’ plasmolytic conditions [2]. To demonstrate 
the production of cortalcerone, we made use of its speci!ic 
transformation, on hot acidic treatment, to 2-furylglyoxal 
(2), which is easily extracted by ethyl acetate and charac- 
terized by TLC. 

the alcohol homologue of c-ortalcerone (4). We obtained 
this compound in pure crystalline form from cultivated 
mycelia of hforchelfa costato; its structure was deduced by 
standard spectroscopic procedures, as described in the 
Experimental, and was confinned by X-ray crystallo- 
graphy [Gupy, A., ulgcr, J.-M. and Saux, M., personal 
communication]. 

In this survey, 43 of 315 fungi examined proved to be 
cortalcerone-positive when activated in the presence of 
glucosone, i.e. yielding 2-furylglyoxal. But with some- 
especially morels (fresh or dried fruit bodies as well as 
cultivated mycelia from several ~~c~f~ species jwe 
noticed an additional component with a slightly Iower R 
which gave a similar blue colour with the anisaldehy 6’ e 
reagent [23. Moreover, when these fungi were tested 
without adding glucosone, the latter constituent only was 
observed, and their macerates treated with hot acid 
showed an A, at 275-277 nm (2-furylglyoxal: 282 nm). 
These data were consistent with the presence of another 
furan and, consequently, with the existence in the above- 
mentioned fungi of a curtalacerone-like substance from 
which it would be derived. Identification of these com- 
pounds was therefore undertaken. 

This compound had previously been isolated for its 
antibacterial properties from cultures of Melanosporo and 
~i~of~ci~, and had been given the trivial name 
microthecin by the Japanese authors who patented it [3], 
apparently without correlating it with cortaicerone, with 
which it shares the ‘dihydro+pyrone’ ring, unusual 
among natural compounds [2]. 

Microthecin from morels and cortalcerone from 
Cortfciunb camhum do not seem to be biogenetically 
connected by oxidoreduction, since they are not 
interconvertible in the presence of crude fungal enzyme 
extracts. Microthecin must therefore arise from a specific 
precursor. Although nothing is known about the 
mechanism of the conversion of glucosone to 
cortalcerone, both the latter and a possible 2,6-cyclixcd 
form of ducosone [4] have the same skeleton. On the 

RESULTS AND DISCUSSION 

Isolation of the likely furan was carried out from dried 
fruit bodies of morels by the procedure used for 2- 
furylglyoxal (column chromatography followed by subli- 
mation [23). We thus obtained a crystalline substance 
identical with 2-furylhydroxymethylketone (3), i.e. the 
alcohol homologue of 2-furylgiyoxal. Therefore, it could 
be anticipated that morels and all other species showing 
by TLC the spot of fu~ihydrox~ethylketone contain 
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same basis, microthecin appears to be structurally related 
to fructopyranose. However, testing fruc%ose as a 
substrate for a crude enzymatic preparation from morels 
was unsuccessful. Isolation of the native substrate from 
these fungi was therefore undertaken and yielded a 
hygroscopic substance which behaves like a reducing 
carbohydrate but could not be cry-. U to now, 
data from mass spectrometry, ‘H NMR and P ‘C NMR 
failed to indicate its structure, which appears to be a 
mixture of at least two forms. 

EXPERIMENTAL 

Cultioation ofMorchell8 costata. My&ix were grown on yeast 
extract-glucose agar, on a ceJlop&ule t&l& as those of caYicium 
cuerulcum [Z]; 15- to 2Oday-old mycelia were then harvcstai and 
froxcn. 

2-FuryihydroxjwaethyIketone. Dried fruit bodies (25g) of 
commercial morels were macerated overnight at room temp. in 
350 ml H,O previously shaken with 3.5 ml tolucnc [l], then 
pressed, which gave 255 ml of a dark brown macerate. This liquid 
was made 0.1 N with HCI, rctluxcd for 15 min and &rectal with 
EtOAc(Zx200ml).TheextnctwascoDcdunderred.~,then 
evaporated to a brown pasty r&due containing @line 
ncadks, this residue was dissolved in 5 ml CHCl,-MeOH (93 : 7) 
ad chromatographcd on a silica gel column which bound 
C&XI& impuritica (elution by the same solvent). Combined 
fractions showing a component at R, 0.5 yieldal, on slow 
cvapontion, a crysdhc compound which wan puri6al by 
sublimxtion to give crystals (100 mg. lossa, owing to volatility~ 
mp 78”. Found: C, 57.38, H, 4.83,O. 37.62. Cak. for C,H,O,: C, 
57.14, H. 4.76, 0, 38.09% UVRznm OOpS): 223 (3.40x 275 
(4.16). IRvzcm- ‘: 3380 (OH), 3120 (CH of fman ring), 2930 
(aliphatic CH), 1675 (conjugated Oo), 1560 (C+, 1470,1420, 
1270, 1165, 1110, 1025, 980, 910, 880, 784 770. ‘H NMR 
(60 Mw CDCl,): 63.9 (lH, m, W,,, = 6 & H-7a), 4.7 (2H, s, 
H-7bb6.6(1H,m,I,,, = 3.5HzI,,, = 1.7 Hz,H-4),7.3(1H.m 
J ,,, = 0.7 Hz, H-3), 7.8 (lH, m, H-5). EIMS (probe) 70 cV, m/z, 
formula from high rcsoln @cl. int.): 126 [Ml+, C,H,O, (17); 95 

[M-CHIOH]+, C,H,O, (100x 67 [M-CHIOH-CO]+. 
C,H,0(4k 39, C,H, (13). 

Microthecin. Fifty frozen rn@ia were thawed [l J by 
nmcemtion in 250 ml HI0 for 2-3 hr at room temp., then pressed 
Pad~togiveU)Omlofabrowntiquidwhich~~ncdto 
20 ml under red. prcs. This dark syrupy concentrate was extractal 
by EtOAc (4 x 20 ml) and tbc ambincd or@c liquors were 
evaporated to a residue which was disxolvul in 5 ml MeOH. This 
solnwasstrcakcdonfive~tivc2Ox 2OansilicagclFpIatca 
which were developed with CHCI,-McOH (7:3). Microthccin 
bxnds were detected by their strong UV absorption, pcokd and 
elutcd by the same solvent which was evaporated. The residue 
was dissolved in 20 ml H,O, after filtration on a 1.2- 
membrane, lyophilization yielded 300 mg of crystalline racemic 
microthccin. Folllld: C, 49.8, H, 5.65. Calf. for C,H,O,: C. 50.0, 
H, 5.55. ~~~nI?I (log 8): w) (3.64), 345 (1.37). 
IRvsan- I: 3400 (OH), 1690 (c-o), 1630 (G=C), 1430.1380, 
1270, 1230, 1200, 1140, 10500, 990, 950, 920, 820. ‘HNMR 
(60 MHz, Me,CO-d,): 63.6 (3H, m, W, ,I = 6 HZ ZH-7 and OH- 
7),4.4 (lH,m, Jti,s = 3.3 & J6,, = 1.3 Hz, JsLsb = 19.5 Hx, H- 
6a), 4.6 (lH, m, J%5 = 2 Hz, J%, = 2 Hz, H-6b), 5.3 (1H. m, 
W, ,2 = 7 Hz, OH-2), 6.0 (lH, m, J,,, = 9.8 Hz, H-4), 7.1 (lH, m, 
H-5). EIMS (probe) 70eV. m/z, formula from high resolution 
@cl. int.): 113 [M - CH,OH]+, C,H,O, (6k 85, C,H,O, (8.5k 
68, C,H,O (100). 
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