
TemhedronLacrs, Vol. 35. No. 11, pp. 1489-1690~1994 
Ekevia Scifflce Lad 

Rimed in Gmrt Brimin 
iXMO-4039194 S6.OOtO.OO 

0040-4039(94)EOl16-F 

Rita Fr&de, Claudia Hinxe, Ingrid Josten, Bettina Schmidt, Bert StefBn and Wolfgang Steglich* 

Institut ftir Organische Chemie der Univenitlit, Karlstral3e 23, D-80333 Miinchen, Germany 

A~SZMC~: Fruit bodies of the rn~o~~e Lywg& e~~~m contain the title compounds lai-t-r and 2, 
stauraspcwinone (3) and traces of ~~ndo~~~d~. Lycogalic acid A dimethyl ester (la) has 
been synthesii from methyl 3+dol-3-yl)pyruvate in a one-pot reaction. 

Lycog& eF~~~ (L.) Fries is a common slime mould with ubiquitous caption. Recently, 

A.s&zw~ et d 1 isolated three novel me&b&es from f&it bodies (a&ha&) of this species and determined their 

structures as la, lb and le. In the case of lc the unusual 5,5’-substitution pattern was unambiguously 

established by X-ray analysis of the permethyl derivative. In continuation of our work on secondary metabolites 

from myxomycetes2 we have independently investigated L. epkhhm. Gel chromatography of its methanotic 

extract foIlowed by preparative HPLC of the crude iktions, which were first monitored by analytical I-IFLC 

with diode-array detection,3 yielded three main ~rn~n~ts which were named lycogalic acid dim~l esters 

A, B and C4 From their spectraI data the stmetures la-lc5 were deduced, in agmement with lit.1 In addition, 

we were able to isolate lycogalic acid A (2(2>6 and staurosporinone (4)x* together with traces of amyriarubin A 

(3) and arcyriaflavin A (!5).9 
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The lycogalic acids are an interesting addition to the bisindolyhnaleimide group of myxomycete 

metabolites,2~*” and their co-occurrence with areyriambii A (3) in L. epic&e points to a close biosynthetic 

relation~p. Recently, it was shown that in cultures of ~~~~~c~erlurn vi~~~rn lycogalic acid A (‘chro- 

mopyrrolic acid’) is derived from tryptophan6 It is tempting to assume that IycogaIic acid A is formed 
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by ~xidatk dhcrbdon of 3-(iiol-3-yl)pyruvic acid foRowed by reaction of the resulting 1,4dicarbonyl 

imermediite with an equivalent of ammonia. We have used this idea for a simple one-pot synthesis of la from 
mahyl3-(mdol-3-yl)pyruvate (6). For this purpose, a methanolic solution of 6 is treated with NaOMe, and the 

resulting enolate oxidized with 0.5 equiv. of iodine. After addition of aqueous NH40H the mixture is refluxed 

for one hour. Usual work-up afforded la in 42% yield, in every respect identical with the natural product. 
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This reaction can also be applied to other arylpyruvates. Thus, methyl 3-(4-hydroxypheny])pyruvate and 

methyl 3-phenylpytuvate gave the corresponding dimethyi 3,4-diarylpyrrol-2,5-dicarboxylates in 52 and 60% 

yield, respectively, at&r treating the crude reaction products with diazomethane. 
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