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Abstract-The occurrence in unmature matze cobs of a fusicoccm denvatlve, reported m 1980 by Russian workers, 
could not be confirmed Extractlon and fractlonatlon procedures were ldentlcal to those used by the Soviet authors and 
the analysis of the fractions mamly relied on a very sensitive and specific radrolmmunoassay Possible reasons for these 
contradictory results are discussed 

INTRODUCTION 

The fungal metabohte fuslcoccm (1) has many holog& 
actwlties typIcal of plant hormones [I], but unhke them 
its effects are tissue non-spe&c and its metabohc stabthty 
m plant tissues 1s remarkably high [2] Furthermore, m 
contrast with what IS expected for a phytohormone, Its 
dlstnbutlon m nature appears to be very restncted [3] 
Nonetheless, the number of plants respondmg m utuo to, 
and bmdmg In uztro with fuslcoccm IS quite lugh [3], 

suggestmg that one or more metabohtes capable of 
Interacting with fuslcoccm-bmdmg sites are present m 
higher plants [4] This has found expenmental support 
from mvestlgatlons which are stdl m progress m our 
group c31 

In 1980 Muromtzev et al [S] reported the occurrence m 
nnmature maize cobs of a fuslcoccm-hke compound and 
proposed that fuslcoccms are a new type of phytohor- 
mone Thus, for the first time a fuslcoccm was detected m 
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2 R’=H R*=OH 

Me 
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higher plants, other than almond or peach Infected by the 
pathogemc fungus Fwcoccum amygdalr Del [6], a 
finding that raises the questlon of a physlolog& role of 
fuslcoccm not considered before In particular, the obser- 
vation that the fuslcoccm-hke compound is devoid of 
blolog& activity but be-comes active on acid hydrolysis is 
suggestive of a modulation mechanism for fuslcoccm 
activity 

We decided to repeat the work of the Soviet authors 
with the purposes of elucldatmg the structure of the 
fuslcoccmlike substance and of mvestlgatmg its blo- 
logical properties zn ultra and m 01~0 The decision was 
also Influenced by the mconslstency of some chemical 
results reported m the Soviet article with our long 
experience with the chemical reactivity of fuslcoccm and 
its derlvatlves A prehmmary report of this work has been 
published [7] 

RESULTS 

The acetone extract of Immature maize cobs was 
prepared and processed according to the flow sheet of 
Muromtzev et al [S] to afford seven fractions after slhca 
gel chromatography The fractions were hydrolysed and 
analysed by TLC under conditions identical to those used 
by the Soviet authors While some of the hydrolysed 
fracUons contamed sitosterol, as reported in ref [S]. none 
showed a spot attributable to fusicoccm or to products 
ansmg from fuslcoccm on acid hydrolysis When the 
hydrolysis was repeated on the fractions supplemented 

with authentic fuslcoccm the analysis by TLC showed the 
total disappearance of this compound and the appearance 
of spots corresponding to the fuslcoccm aglycone (2) and 
to rts tetracychc isomer (3) [8] Fuslcoccm added to the 
fractions, both before and after acid hydrolysis, could be 
easily detected by TLC and had the same R, as the 
authentic compound 

In order to increase the analytical sensltlvlty a radlolm- 
munoassay (RIA), which can quantitatively detect plco- 
moles of fusicoccm and its derivatives [9], was used 
Agam, negative results were consistently obtained when 
the crude extract of m cobs and the fractions prepared 
from it by column chromatography were assayed by this 
method, both before and after hydrolysis Authentic 
fuslcoccm added to the fractions was fully recovered by 
RIA, after hydrolysis the fuslcoccm supplemented frac- 
tions still gave a posltlve result, m agreement wrth the 
presence of 2 and 3, both of which are recognued by the 
antibodies [lo] 

DISCUS!SlON 

The paper of Muromtzev et al [S] contams some data 
which can not be reconcded with our results The Soviet 
authors cti that an uncharacted substance present 
m one of the fractions obtamd by column chromatog- 
raphy of maize cobs extract affords on acid hydrolysis 
sltosterol and a bmactlve product w&h behaves as 
fuslcoccm on TLC run with three different solvent 
systems, and shows a mass spectrometttc fragmentation 
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pattern with peaks charactenstlc of the monoacetylated 
aglycone moiety of fusicoccm The latter result Is con- 
firmed by the mass spectra of the deuteroacetyl and 
tnmethylsdyl derwatlves of the acid hydrolysis product 

On the grounds of our long expenence with fuslcoccm 
and its denvatlves [ 111, the finding of an 0-acetyl group m 
the carbotrqchc moiety of a fuslcoccm-hke product 
obtained by hydrolysis with 0 6 N HCl at reflux for 40 hr 
1s unexpected We repeated the hydrolysis on fuslcoccm 
and on a mmor metabohte of F amygdalt which has an O- 
acetyl on C-12 instead of C-19 [12], and m both cases we 
observed on TLC the complete disappearance of the 
starting compound and the formation of the aglycone (2) 
and its tetracychc Isomer (3) Consequently, It 1s difficult to 
see how a true fuslcoccm denvatlve could survive the 
condltlons used by Muromtzev et al for the hydrolysis 
[5] At this point the structural elucldatlon of the new 
rnme metabohte becomes htghly desirable 

Unfortunately, our attempts to isolate this metabohte 
faded, since we could not detect any substance related to 
fuslcoccm m a maize cob extract The extractlon and 
fractlonatlon procedures of the plant tissue were ldentlcal 
to those used by the Soviet authors and the methods 
adopted for the detection of a fustcoccm denvatlve were 
highly sensltrve T’he latter methods rehed on TLC with 
different solvent systems and on a spectic RIA [9] whrch 
can detect fuslcoccm and most of Its acid hydrolysis 
derivatives at the plcomolar level It was already known 
that the fuslcoccm aglycone (2) and its tetracychc isomer 
(3) are recogmzed by the antlfusicoccm antlbodles [lo], 
and m the present mvestlgatlon it has been ascertamed 
that two other denvatlves ansmg from fuslcoccm m acid 
media, namely de-t-pentenylfuslcoccm and de-t-pentenyl- 
dldeacetylfuslcoccm, interact v&h the antibodies as ef- 
ficlently as fuslcoccm Thus it appears that a fuslcoccm 
denvatlve of the type reported by Muromtzev et al [5] 
could hardly have escaped detection m our mvestlgatlon 
As reported above our endeavour to detect fuslcoccm or a 
fuslcoccm derlvatlve tn the crude extract or m the 
chromatographlc fractions, both before and after acid 
hydrolysis, failed In order to reconcile this negative result 
with those of the Soviet authors it 1s necessary to postulate 
that the fuslcoccmhke compound 1s not present in all 
varieties of maize, a sltuatton which anyhow strongly 
hnuts the physlologcal role of the compound In this 
context it IS noteworthy that compounds respondmg to 
fuslcoccm antlbodles are absent m extracts of almond 
leaves, peach fruits and maize roots (unpublished results) 

EXPERIMENTAL 

S&a gel 60 (005-02 mm) was used for CC TLC was 
performed with &ca gel FZs4 precoated plates (0 25-mm layer) 
and the followmg solvent systems CHCI+so-PrOH (9 l), 
C,H,-lso-PrOH (9 1), EtOAc The plates were sprayed with 
10 y0 HzSO., m MeOH and then heated at 110” for 5 mm 
Radlounmunoassays (RIA) were carried out according to ref [9] 

Extra&on and jiactlonatlon Zea mays L, vanety XL 342 
(Itaban Dekalb, Mestre, Italy), was grown In the field and cobs 
were collected m the nulky stage of npenmg in July after 5 
months from seed The cobs (1 kg) were first cut mto small pieces 

and then homogentxed wtth 500 ml Hz0 m a blender The thick 
suspension was macerated at room temp for 2 hr wtth Me&O 
(1 l), filtered, the sol& extracted again at room temp anth 
Me,CO (1 I ) and filtered The orgamc solvent was removed from 
the pooled tiltrates under red pres and the aq layer extracted 
anth CHCl, (3 x 200 ml) Evaporatron under red pres of the 
dned (NazSO,) CHCI, extract gave a greenish residue (2 7 g) 
which was dissolved m C,H,-petrol (1 1) and adsorbed on a 
&at gel column (2 5 x 8Ocm) packed m the same solvent 
muture Stepwse elutlon was performed as m [S] Hrlth the 
followmg solvents C,H,-petrol (1 I), C6H,, C6H,CHCl, 
(1 l), CHCI,, CHC~,-I~~-PIOH (9 l), EtOAc, EtOH One htre 
ofeach solvent was passed through the column, except for CHCl, 
(17 I ) The fractions were evapd under red pres to afford oily 
residues The wt recovered was 2 44 g (90 5 % yield) 

Hydrolym of the ji-actions Each fraction was refluxed 40 hr 
with 0 6 N HCI m MeOH After coolmg the solution was 
neutrahxed with 4 N NaOH, the solvent evapd under red pres 
and the residue extracted 3 times wth EtOAc The pooled extracts 
were dned (NazSO,), evapd under red pres , and analysed by 
TLC with three solvent systems m parallel with appropriate 
reference compounds Neither fuslcoaxn nor any acid hydrolysis 
denvatlves were detectable, /3-sltosterol was present m the 
fractions eluted with CHCl,, CHCl,-rso_PrOH, EtOAc and 
EtOH The same procedure was used for the analysis of the 
fractions supplemented with fusicoccm 
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