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Abstract The structure of stemphylin, a phytotoxic compound previously Isolated from the fungus Stemphylium 
borryosum v. lacrucum, has been revised; it is identical to altasohnol A. Isolation of dactylariol and macrosporin from 
the fungus is also reported. 
-- - -.-- - 

IKTRODUC-TION 

The fungus Stemphyfium botryosum Walk. v. hactucum, a 
destructive pathogen of lettuce. prcduces phytotoxic 
compounds which induce necrotic lesion arcas on young 
leaves, in a linear relationship with concentration [I]. 
lsolatton and characterization of one of the phytotoxins. a 
yellow ‘chromone glucostde’ called stcmphylin was also 
rcportai [2]. The empirical formula C,,HrrOP and the 
structure 3-hydroxy-2.2dimcthyl-5-a-B 
glycopyranosidc-2,3-dihydrochromonc was attributed to 
it on the basks of an ambiguous mtcrprctatton of the 
spectroscopic data. 

was isolated by silica gel column chromatography m the 
more polar fractions. After crystallization of 1 from 
acctonthexanc. orange crystals mp 218 were obtamai; 
the molecular formula C,&HIb08 was established by field 
desorption mass spectroscopy (ED-MS. M l ,336)and the 
UV spaztrum showed i, at 218.26x and 428 nm (lit. [2] 
forstemphylin218,268and427.5nm)arui[a]~ -161”(c 
0.1; &OH); the IR spectrum in Nujol showed signals 
between 3300 and 3500 (OH), 1670 (unchclatcd CO) and 
164Ocm-’ (ht. [2]. 1635 cm-‘, conjugated CO group). 

The toxin, on hydrolysrs with trrfluoroacctk acid, led to 
two yellow compounds plus a third, Identified as glucose 
only by chromatography [2]. Sim the interpretation of 
the data appeared open to doubt, 3.5dihydroxy-2,2- 
dimethykhroman-Qone was prepared by an unambigu- 
ous synthesis [3] and showed spectroscopic data incom- 
patible with thou: of the aglycone motcty of stcmphylin: 
thus the structure of the toxin was uncertain [4]. 

In this paper we report the isolation of stcmphylin (1) 
from the fungus and the detcrminatton of its structure. 
which appears identical with that of the well-known 
alters&no1 A [S. 61; the phytotoxiclty of the compound 
was tested according to the literature [2]. Dactylariol (2) 
and macrosporin (3) were also detected. Stemphyltoxins 
and stemphypcrylcnol from the same fungus have been 
razcntly characterized [7]. From the first cultures we 
isolated mainly the anthraquinoncs, whereas with rc- 
peatcd subculturing of the fungus, the prodduction of the 
reduced pcrylcnrquinonc stemphyltoxins increases 
significantly. 

The ‘H NMR spectrum measured in acetonc- 
d,-DMSO-d, (2:1) showed a pair of melo coupled 
aromatic signals (d, I H each, centrod at 67.05, and 6.68; J 
= 2.5 Hz), broadened signals from alcoholic hydroxyl 
groupsat 63.8 to 5.l.a singlet (IH,chelatcd 0H)at 612.9, 
anaromaticmcthoxylgroup(3H,s,63.94).a singlet (3H.s. 
61.40) corresponding to an aliphatic methyl group; a 
broaden4 singlet (I H. 64.57) and a pair of doubkts (I H 
each, centred at 64.78 and 3.9) are shtftcd downfield by 
acctylation. Aatylation of (I) in pyridine gave a tetra- 
acetate (la), M * = 504. whose properties (exchangeable 
akoholic proton at 63.04 in the ‘H NMR spectrum m 
CDCI,) rcquirrd the presence of a tertiary hydroxyl 
group. The sp’ resonances in the “CNMR spectrum of 
I8 in CDCI, indicated the presence of two carbonyl (C-9 
and C-IO; 61823 and 180.2). two rncthine (6115.6 and 
109.0). and IO quatcrnary carbon atoms, while the sp’ 
resortam were assigned to five methyl, one mcthoxyl. 
three mcthine oxygen bearing (674.6.68.7 and 6g.l) and 
one quatanary carbon atom (672.4). 

RL!!UI.TS AND DI!X:USSIOF; 

From the ethyl acetate extracts of the fungus culture 
grown on potato-dextrose-agar, a major mctabolitc (1) 

The similarity of the bchaviour. and of the spcctro- 
scopic data (UV. IR and NMR), kave no doubt that 
compound 1 is stcmphylin. On the other hand, on the 
basis of the above spectral data and for direct TLC 
comparrson the structure of 1 appeared to be altersolanol 
A, a mctabolitc first isolated from A/rer~lia soloni [5.6]; 
furthermore altasolanol A tested for phytotoxkity on 
Icttua leaves according to [2] (see Experimental) in&ad 
brown necrotic lesions; moreover its toxicity was con- 
firmed in other reant papers [8.9]. 

l Rrt t7ia fbcserics “&YXl&y Moutd Mctabolna”. For During the chromatographic purification of altcrso- 
Part I6 sa rd. [7]. lanol A. two other mctabolites were separated and 
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identified: dactylariol(2) and macrosporm (3); compound 
2 was separated only by chromatography on RP-lg tn 
poor ytcld. 

We rcpcatcd on the mixture of I. 2 the reaction wtth 
trifluoroaceticacid,according IO [2]. for the identification 
of the yellow products therein described; a few mgs of IWO 

main compounds 3 and 4 were isolated. Compound 3, 
needles from aatone, mp 303-305’. IS identical IO macro- 
sporin extracted from the culture of the fungus, by 
comparison of TLC and spectroscopic data. The yellow 
compound 4, mp 172.,175 , M+, 284 had the formula 
CILH,#,, confirmed by htgh resolution mass spcctro- 
scopy; the ’ H N MR spectrum showed the prcscna of two 
chelated hydroxyl groups. four aromatic protons, two 
orrho and two meto coupled, one methyl and one metboxy 
groups and WC propose the structure 4 for this new 
unnatural anthraquinonc. Evtdcntly trifluoracctic acid 
dehydrates compound 2 to form the corresponding 
anthraquinones (3) and (4). 

Altcrsolanol A (I) and macrosporm (3) lacked anlt- 
bactcrtal or anttfungal activity. Because of its simthrtty 
wtth dactylartol which mduas measurable ATP cata- 
bolism in Ehrltch arites tumour cells [IO], I was tested for 
anlitumour activtty. Low activity was registered at lower 
doses, whereas a~ 4Omgkg the compound caused the 
death of the trcatcd animals. 

CXPLRIHEYTAI. 

Mps are uncorr. f-lash chromatography was performed with 

Merck s~llca gd (0.04OJJ.063 mm) and TLC with Merck Hbj,. 

s~hca gel. Unless otherwise indicated. the purity of producls was 

checked by TLC. NMR and MS and deemed sufficient for lhc 
purpose of sIructural elundation. 

Culrnarion o] r/se Jungus and i.wbrivn o/ rhe mrfobolires. 

Slemphyhum borrrryosum Wallr. v. lacrucum CBS 273.55 was 

supplied by the Centraal Bureau voor Schimmclcultura Iharn. 

The NeIhcrhnds SO Roux tlasks of potato-glucose-agar. in- 

ocuhtal with a mycelmm suspension were extracted IWKX with 

t 10Ac. after 2 weeks growth. From I 5 g of crude extract 100 mg 

of I and 5 mg of 3 were obtained by silm gel column 

chromatography in CHzCIJ McOH (9: I) followed by crystallu- 

arion. The fractions contammg rhc mixture of I and 2 were 

chromarographcd with SI gel RP-I8 (Merck) with amone H,G 

(2. Il. Altcrsolanol A and dactylariol were identified by direct 

comparison with aurhcntK samples. 
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Aromaruorion of rh MXIYIC oJ I od 2 wirh TFA. The mixlurc 

(IXlmgapproximately SO”,,ofcachcompound)wasr~cd with 

TI A (S ml) under N, according IO [2]. The solvent was removed 

UI IOCUO and the rcxdue was chromstographcd on TLC using 

CHICII MeOft (IS: f) as cluent IO separate the IWO yellow 

compounds, macrosporin (3) and 4. 

?-.Uerhyl-l-mcrhox~-I.5-dlhydroxyonrhraquvrorv (4). 
Compound 4 (IO mg). yellow powder. had mp 172-175 . Y_ 
1630 (chelard OH). and 1610 (conj. CO) cm ‘; UV. i, 228. 

257.27X and 435 nm (c29 100. 17800. 16ooO and 106OOk m/t 284 
(M’): (M’. 284.0667~0.003: C,.HIJO, required 284.0684); 

NMR (90 MHI, CDCI, DMSOd,) 62.32 (3H. s. Me-2~. 3.95 

(3H.s.OMc-7k6.72and7.37(2H.d.l = ZHtH-6andH-8L7.55 

and 7.78 (2H. dd. H-3 and Ha), 12.9 and 13.0 (2H. J. 2 cbciatcd 

GHl 
Phyroroxwtry 1e.w I (I mg) dissolved in 70 ~1 McOH was 

diluted with IOml of 0.05 M Tris-HCI buffer @H 7.1). LCCIUCC 

lcava (cs. Trooadcro) were CM from 3-week-old seedlings and 

placed in a lransparcnr moisl chamber. 5 ~1 of the lest solulmn 

were apphcd on a puncture wound and ~tsc dishes wcrc kept 

under diffuse light. After l6hr the first symptoms of sunken 

nccroIK: brown lesions appeared. whilst rhc control did not show 

any symptom. 

Anfl;lungol and onribocreriol rests were performed uwng paper 
dtsks (6 mm 6) containmg 250 rg of 1 and 3. The disks were 

rested agamsl Boci//w emus. E. subrtli5, Socc!kvanycrs cere- 

~wuae. Asprrg~llus nrgrr and Ckndosporium c/adorporroides in- 

ocuta~cd m suitable agar in Petri disha The anritumoural 

activity of I was tad on mice inoculaIcd with lob leukemia alls 

P 388 ad utatal wuh 2.5. IO. 20 and 4Omg;lrg; values of the 

~CIIVII~ were taken accordmg IO [IO] 
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